Applicability of public-private partnership in provision of water infrastructure to central coastal Namibia mines by Kavela, Lukas Tangeni Taukondjo
i 
 
 
 
APPLICABILITY OF PUBLIC-PRIVATE PARTNERSHIP IN 
PROVISION OF WATER INFRASTRUCTURE TO CENTRAL 
COASTAL NAMIBIAN MINES 
 
 
 
 
 
 
 
 
 
LUKAS TANGENI TAUKONDJO KAVELA 
 
 
 
 
 
 
 
 
 
 
2011 
  
ii 
 
APPLICABILITY OF PUBLIC-PRIVATE PARTNERSHIP IN PROVISION OF WATER 
INFRASTRUCTURE TO CENTRAL COASTAL NAMIBIAN MINES 
 
 
 
 
 
 
 
By 
 
 
LUKAS TT KAVELA 
 
 
 
 
 
 
 
 
A treatise submitted to the Faculty of Engineering, the Built Environment and 
Information Technology, Nelson Mandela Metropolitan, School of the Built Environment 
in partial fulfillment of the requirements for the Degree of Magister Scientiae in Built 
Environment: Project Management. 
 
 
 
 
 
December 2011 
 
 
 
 
 
 
 
 
 
 
 
 
Supervisor: Professor Winston Shakantu 
Co-Supervisor: Dr Kahilu Kajimo-Shakantu 
  
iii 
 
ABSTRACT 
 
This study investigated the potential application of Public-Private Partnerships (PPPs) in 
water supply, taking cognisance of the water demand and supply in the Central Coastal 
Namibian (CCN) mines. NamWater does not meet demand for the existing and planned 
mines in the CCN. Primary objective was to investigate and analyse water demand and 
supply as well as the effectiveness of PPP as a solution by exploring its potential, 
successes and challenges. 
 
In order to obtain relevant information, literature review was used to collect evidence on 
water demand and supply in the north-central Namibia as well as the application of PPP 
in provision of water supply. Multi-case studies were carried out on three operational 
mines, namely; Rio Tinto Rössing Uranium Mine, Langer Heinrich Uranium Mine and 
Areva Trekkopje Uranium Mine to attain empirical data on water supply requirements. A 
self-administered questionnaire was used to collect the data supplemented by 
interviews with NamWater, operational mines within the study area, government 
institutions, and knowledgeable consultants on water and the mining environment.  
 
The key findings included: institutional weaknesses and lack of legislation frameworks 
to support PPP projects; skills shortage; and financing problems were identified as 
major challenges. Results further show that these problems could be resolved by 
effectively implementing a PPP approach, whereby the Special Purpose Vehicle (SPV) 
enters into a contract with the public authority.  
 
The study concludes that there is a need to increase water output to meet current and 
future supply requirements to these mines. This situation should be addressed by all 
stakeholders, from government to private sectors. The study recommends that a sea 
water desalination plant should be developed to increase water capacity supply to the 
existing operational and prospective mines in the area. The PPP approach is proposed 
as a possible solution to water supply infrastructure service delivery problem to ensure 
long-term water security in the CCN mines. 
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GLOSSARY OF TERMS 
 
The following technical terms are used in this treatise: 
 
 Concession: Concession-based approaches are the oldest form of Public Private 
Partnership, and a variety of arrangements based on the concept of a fixed-term 
concession are available using various combinations of private sector resources to 
design, construct, finance, renovate, operate and maintain facilities. Ownership of 
the facility may remain with the government, or may be transferred to the 
government on completion, or at the end of the concession period (Nyagwachi, 
2008). 
 Build, Own and Operate (BOO): This is when a developer is responsible for the 
design, funding, construction, operation and maintenance of the facility, during the 
concession period, with no provision for transfer of ownership to the government 
(Nyagwachi, 2008). 
 Built, Operate and Transfer (BOT): This is an agreement whereby a facility is 
designed, operated and maintained by the concessionaire, for a period of the 
concession. Thereafter legal ownership of the facility may or may not rest with the 
concession company (Deloitte, 2009). 
 Build, Own, Operate and Transfer (BOOT): This is an arrangement whereby a 
facility is designed, financed, operated and maintained by a concession company. 
The concessionaire retains ownership until the end of the concession period, after 
which ownership and operating rights are transferred to the government (Charles, 
2006). 
 Design, Build and Finance (DBF): A form of PPP that involves the procurement of 
asset using private finance, without private sector operations and provision of the 
associated services (ADB, 2006). 
 Design, Build, Finance and Operate (DBFO): This is the main form of contract in 
the PFI, whereby the service provider is responsible for the design, construction, 
financing and operation of an asset (ADB, 2006). 
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 Design, Build, Operate (DBO): A form of PPP in which the public sector provides 
finance for a capital investment project, but the providers of the project retain the 
design and construction, and deliver some or all of the operational elements 
(Charles, 2006). 
 Desalination: Refers to any of several processes that remove excess salt and other 
minerals from water in order to convert salt water to fresh water so it is suitable for 
human consumption or any other use (NamWater, 2011a). 
 Mining: Mining is the extraction of valuable minerals or other geological materials 
from the earth, usually from an ore body, vein or (coal) seam (CoM, 2010).  
 Public-Private Partnership (PPP): An agreement between the public and private 
sectors, whereby both parties share risks, responsibility and in some cases 
investment. PPP arrangements typically involve a government agency contracting 
with private partner to renovate, construct, operate, maintain and/or manage a 
facility or system, in whole or in part, that provides a public service (Wibowo and 
Mohamed, 2008). 
 Procurement: This is a component of the commissioning process that deals 
specifically with purchasing a service from a provider. This occurs once decisions 
have been taken over what outcomes or outputs are to be secured and involves the 
negotiation of contracts (Deloitte, 2009). 
 Special Purpose Vehicle (SPV): An organisation that is established as a distinct 
legal entity, to bring together the companies involved in a PPP in order to manage 
the project and share the risks and rewards (Bult-Spiering and Dewulf, 2006). 
 Value-for-money: The optimum combination of whole life cycle costs, risks, 
completion time and quality, in order to meet public requirements (ADB, 2009). 
 Water demand: The amount of water that a user actually utilises, within the terms of 
his or her water right and applicable law (CoM, 2010 and NamWater, 2009). 
 Water supply: Water supply is the process of provision of water to users 
(NamWater, 2007; 2009). 
 Water supply scheme: Comprised of water intake, pumping to a treatment plant 
and infrastructure such as distribution trunk-mains (NamWater, 2007; 2009). 
xx 
 
 Water supply system: The collection, treatment, storage, and distribution of potable 
water from source to consumer (NamWater, 2009; 2011a). 
 Uranium: Is a silvery-white metallic chemical element in the actinide series of the 
periodic table with atomic number 92, assigned a chemical symbol U (CoM, 2010).  
 Water consumption: includes all those activities where water is used (NamWater, 
2009, DWA, 1996). 
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CHAPTER 1: 
THE PROBLEM DEFINITION AND SETTING 
 
1.1 Introduction 
This chapter provides background information regarding the organisational setting for 
the study. It describes the current state of water demand and supply to the central 
coastal Namibian mines. It also highlights the effectiveness of Public-Private 
Partnerships (PPP) implementation by looking at its benefits, success and challenges. 
Chapter 1 also identifies the problem and further sub-divides it into four sub-problems 
and formulates four hypotheses. It further provides the purpose and objectives; the 
rationale and importance of the study; as well as the assumptions and limitations of the 
research. 
 
1.2 Background 
Namibia is one of the driest countries in sub-Sahara Africa (Kluge, Liehr, Lux, Moser, 
Nieman, Umlant and Urban, 2008). It is the second most arid country in Africa (van der 
Merwe and McCormick, 1999), with close to 80% of the area being either desert, arid 
and/or semi-arid (Ndokosho, Hoko and McMakurialt, 2007). Annual rainfall varies from 
less than 50 mm per year at the coast to 600 mm per year in the north-east (Ndokosho, 
et al., 2007).  
 
Water is often cited as the single largest constraint to development in Namibia 
(MacGregor, Masirembu, Williams and Munikasu, 2000; and LAC, 2009). One of the 
most serious constraints on institutional performance in the water sector in Namibia is 
the relatively small budget made available for water resources administration, 
infrastructure development and operations (Heyns, 2004). 
 
Mines use significant volumes of water in their operations (Ryan, 2004). According to 
several sources such as Drews (2010); Duvenhage (2010); MME, (2010); and 
NamWater (2007; 2009), water demand in the central coastal Namibia has been 
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increasing for some time now. This increase in demand emanates from existing uranium 
mines, exploration companies and Local Authorities‟.  
 
Bulk water is supplied to the mines by Namibia Water Corporation (NamWater) 
Corporation from Omaruru Delta (Omdel) and Kuiseb aquifers, via infrastructure that 
was developed in the 1970‟s (MME, 2010; NamWater, 2007; 2009; 2011a). Currently, 
the Omdel and the Kuiseb river aquifers have a total sustainable yield of around 16.150 
Mm³/a (NamWater, 2011b). However, the demand for water exceeds the supply and 
there is need to develop new water sources (NamWater, 2011a; 2011b; Duvenhage, 
2010; and MME, 2010). 
 
According to NamWater (2007) and Becker (2002), Namibia has access to seawater 
from the Atlantic Ocean. Studies that were conducted by the Department of Water 
Affairs (DWA, 1996) and NamWater (2003; 2007; 2009) looked at alternative sources of 
supplying the central coast with water and identified desalination, at the time, as the 
most feasible option to supply this area. Despite the potential abundant source of sea 
water, the two studies (DWA and NamWater) revealed that it is expensive to purify and 
to pump water to the high lying and distant inland consumers. 
 
Desalination has been touted as the way forward to meet this increased demand. It is 
against this background that options such as PPP could be explored as a viable solution 
to the water supply problem. The 1990‟s sawn the establishment of PPP as a key 
mechanism of public policy across the world (Osborne, 2000), becoming the preferred 
method of procuring public infrastructure and services (Grimsey, 2002) and a regular 
practice across diverse sectors of government service provision. 
 
PPP defined as a contract between a public sector institution and a private party, in 
which the private party assumes substantial financial, technical and operational risk in 
the design, building and operation of a project, aims to enhance service delivery to 
people (Deloitte, 2009; Farlam, 2005; and ADB, 2000; 2006).  
 
3 
 
PPP is used as a general term to cover a wide range of agreements or partnerships 
made between public agencies and private sector entities, in relation to the delivery of 
services such as water, sanitation, housing or power (Nyagwachi, 2008; and Bult-
Spiering and Dewulf, 2006). PPP has been acknowledged, increasingly applied and 
proven throughout the world to be an efficient and effective method for the procurement 
of public infrastructure projects and services over the years (RICS, 2011; Deloitte, 2009; 
Ecorys, 2008; and Charles, 2006). PPP infrastructure projects provide a framework that 
enables both the public and private sectors to work together, improve public service 
delivery through the provision of infrastructure and related non-core services.  
 
This study aims to gain a better understanding of how PPP can be applied in water 
supply to ensure water security to the central coastal mines. In the recent past many 
countries have seen a tremendous increase in cooperation between the public and 
private sectors for the development and operation of infrastructure (Nyagwachi, 2008). 
Such PPP arrangements are driven by limitations in public funds needed to fund desired 
investments and the need to leverage expertise from the private sector, in order to 
improve the quality and efficiency of public services. 
 
1.3 The statement of the problem 
Due to an anticipated unprecedented growth in uranium mines around Namibia‟s central 
coastal area, large volumes of water will be required in the medium and long-term to 
meet the growing demand for the existing and prospective mines (NamWater, 2007). 
Alluvial aquifers in the Omaruru and Kuiseb Rivers are the main current water sources 
in the central coastal area. However, due to high demand from the minesin this area, 
water supply from these sources is not sustainable. 
 
NamWater, as a bulk water supply to mines and other industrials in the country, needs 
to build the desalination plant identified as a solution to this problem. The plant could 
function as an alternative solution to supply the existing and new mines with water. This, 
the study proposes, could be achieved by the adoption and implementation of the PPP 
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approach. However, the realization of the building of a desalination plant requires huge 
capital outlay and manpower which currently is unlikely to exist with NamWater. 
 
1.3.1 The main problem 
From the problem formulation above, the main problem of this research study can be 
stated as follows: 
 
 Currently, NamWater does not meet current and future water demand for the mines 
in the central coastal Namibia. Therefore there is a need to increase water output to 
meet current and future supply requirements to the mines in central coastal Namibia. 
 
1.3.2 The sub-problems 
The main research problem can be broken down into the following sub-problems: 
 
(i) Sub-problem 1: There is limited availability of water supply. 
(ii) Sub-problem 2: There is limited access to finance for water supply infrastructure.  
(iii) Sub-problem 3: NamWater cannot afford to develop, maintain and operate 
desalination plant, it is costly. 
(iv) Sub-problem 4: There is a lack of human resources in the existing water supply 
chain. 
 
1.4 Purpose of the study 
The purpose of the study is to gain a better understanding of how the PPP approach 
can be effectively implemented as a possible solution to water supply infrastructure 
service delivery to ensure long-term water security to the mines in the study area.  
 
1.5 Objective of the study 
The primary objective of this study is to investigate and analyse water demand and 
supply as well as the effectiveness of PPP as a solution to water supply by exploring its 
potentials, benefits, successes, risks, challenges and a suitable model for PPP with 
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reference to the central coastal Namibian existing and planned mines. This main 
objective is complimented by the following secondary objectives: 
 
(i) Objective 1: To identify different water sources in the study area. 
(ii) Objective 2: To analyse the budgetary allocation towards water supply. 
(iii) Objective 3: To determine the applicability of PPP and the best model for water 
supply. 
(iv) Objective 4: To ascertain human resources in the water supply chains. 
 
1.6 Research hypotheses 
In order to guide the investigation and to gather evidence about water demand and 
supply; as well as the applicability of PPP in the water infrastructure for the central 
coastal Namibian mines, the research formulated the following hypotheses: 
 
(i) Hypothesis 1: There is limited of water sources. 
(ii) Hypothesis 2: The development of a desalination plant is affected by the 
budgetary constraints. 
(iii) Hypothesis 3: PPP‟s could be a viable mechanism for provision of the suggested 
desalination plant. 
(iv) Hypothesis 4: Lack of skilled personnel in the water supply chain affects the 
water supply to the CCN mines. 
 
1.7 Research questions 
In terms of the problem definition, the following research questions were formulated: 
 
 What are current and alternatives water sources to the mines? 
 What are the justifications of high cost associated with water supply infrastructure 
including the planned development of desalination facility? 
 What are the benefits, successes and challenges of PPP implementation in water 
supply infrastructure projects? 
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 Does skill shortage hinder the development of water supply infrastructure to the 
central coastal Namibian mines? 
 
1.8 Methodology 
Research methodology is defined by Leedy and Ormrod (2010) as the general 
approach the researcher takes in carrying out the research project. This study is based 
on the descriptive research. According to Ghauri and Gronhang (2002), in descriptive 
research the problem is structured, well understood and the research problem to be 
solved is set out clearly.  
 
To achieve the study‟s objective, literature review and multi-case studies on three 
operational mines were done on water demand and supply as well as on the 
sustainability of PPP in water supply infrastructure projects. Based on the information 
obtained from the literature review, the questionnaire was designed. The self-
administered questionnaires were emailed out to selected respondents working with 
water-services institutions, including mining, government, NamWater and management 
consultants.  
 
In addition, follow-up face-to-face interviews were conducted with the following 
institutions: NamWater, operational mines, governmental and knowledgeable 
informant‟s to compliment data collected via questionnaire. Combinations of qualitative 
and quantitative data gathering methods were adopted. Multi-case studies on three 
operational mines, namely: Rio Tinto Rössing Uranium Mine, Langer Heinrich Uranium 
Mine and Areva Trekkopje Uranium Mine were carried out. Denscombe (2003) explains 
that in a case study, if attention where not given to relationship and processes that lead 
to outcomes, the value of the case study could be lost. 
 
The rational for the adoption of a combination of the mentioned approaches were: 
 The use of complementary approaches provides a means of eliminating gaps which 
could be present, if only one type of approach was adopted; 
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 Questionnaires were used to aid in the ease and speed with which the research is 
conducted; and to provide factual, quantitative information (Vezile, 2010); and 
 Interviews were used to understand the current state and future plans of supply to 
the mines and explore in details the implementation of PPP in water supply. 
 
1.9 Rationale and significance 
1.9.1 Rationale 
More water is required for the existing and prospective mines in the central coastal 
Namibia. The existing water sources in the area cannot meet existing and future 
demand. The justification for this study is that there is need to increase supply. 
 
In order to bridge the growing gap between the cost of the infrastructure needed and the 
resources available, and to ensure that the infrastructure is delivered as efficiently and 
cost-effectively as possible, the key question is how to deliver cost-efficient investment 
(PriceWaterHouseCoopers, 2005). Thus, PPP are a key and growing avenue for 
achieving efficiency gains, Value for Money (VFM), from private participation in public 
investment a across developed and developing countries.  
 
PPP is seen as an effective VFM in public projects (Ismail, Takim and Nawawi, 2011). 
The VFM is realizable when there is optimal risk sharing between the partners and 
enhancement of time, quality and cost efficiency in implementing the infrastructure 
projects (Oluoch and Wainana, 2010). Despite the PPPs rising popularity, some claims 
that it is not yet clear whether the use of PPPs in infrastructure financing provides value 
for public money (Oluoch and Wainana, 2010). 
 
1.9.2 Significance 
The findings of the study provide an enhanced understanding of the issues associated 
with water demand and supply to the mines as well as implementation of PPP in water 
infrastructure projects. 
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1.10 Limitations and assumptions 
The methodology used in this study has been based on certain assumptions and 
limitations as indicated below.  
 
1.10.1 The limitations of the study 
In this study, the limitations can be stated as:  
 
 Difficulty in accessing existing data especially archived data. 
 Unsatisfactory responses from the respondents, limiting the amount of data required. 
 The PPP concept is relatively new to Namibian water sector. 
 
1.10.2 The assumptions of the study 
In this study, the assumptions can be stated as: 
 
 PPP infrastructure projects are undertaken and funded in Namibian water supply; 
 Data was easily available; and 
 Participants understand concept of PPP. 
 
1.11 Delimitation of the study 
The research was limited to the investigation and analysing of water demand and 
supply and implementation of PPP water supply infrastructure projects with reference to 
the central coastal Namibian mines. This was done taking into account the current 
scenario of water demand and supply to the mines; water sources; access to finance for 
water supply infrastructure development; human resources development and 
requirements in water supply; and PPP‟s benefits, successes and challenges. 
 
1.12  Structure of the treatise 
The structure treatise is as follows: 
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Chapter 1:  The problem and its settings 
This chapter contains background information regarding the context of the study. It 
describes the current state of water demand and supply in the central coastal Namibian 
mines as well as effective implementation of PPP. The problem is clearly identified and 
further divided into four sub-problems. The four hypotheses, which form the basis of the 
study, originate from the four sub-problems. The chapter also provides the purpose and 
objectives; justification for selecting the particular research study; the rationale and 
importance of the study; and the assumptions and limitations of the research.  
 
Chapter 2:  Literature review  
This chapter presents a comprehensive review of the related literature from various 
sources including textbooks, journals, theses, conference papers, reports and 
contemporary sources. It discusses the existing water sources, water supply 
infrastructure and capacities; water demand and supply to the mines; water source 
alternatives; benefits, success and challenges of PPP in water supply; and applicable 
legislative framework and institutional responsibilities in the Namibian water context. 
Human resources development and costs implications to water supply are discussed.  
 
Chapter 3:  Research methodology 
Chapter 3 outlines and justifies the research methodology used and also explains the 
procedures (techniques and tools) adopted. It includes the philosophical basis of the 
research and paradigms; research design and position; epistemological stance taken; 
and methods for data collection and analysis. 
 
Chapter 4:   Results, findings and testing of hypotheses 
This chapter contains the case studies, data presentation, results analysis, discussion 
and interpretation and hypotheses testing of the data collected in this study. 
 
Chapter 5:  Summary, conclusions and recommendations 
In this chapter, the research key findings and results are summarised and presented 
with reference to the problems, sub-problems, hypotheses and research objectives 
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identified in Chapter 1. The conclusions reached are presented and lastly, where 
appropriate, recommendations for further research studies, practice or implementation 
are provided. Thereafter the references are presented followed by appendices.  
Figure 1.1 shows the structure of this treatise. 
 
 
 
 
 
 
 
 
 
Figure 1.1: Graphical representation of the treatise structure 
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CHAPTER 2: 
LITERATURE REVIEW 
 
2.1 Introduction 
This chapter provides a comprehensive literature review on the water demand and 
supply for the central coastal Namibian mines. It also presents a review on the PPP 
theories, principles and methods. The objective of the study was to investigate and 
analyse the water demand and supply as well as the applicability of PPP approach in 
water supply infrastructure projects. The study explores the potential, benefits, 
successes, risks, challenges and suitable model for PPP with reference to water 
demand and supply in the central coastal Namibian mines. It also includes the existing 
and future water demands to the mines; water supply infrastructure and capacities; 
existing and alternatives water sources; institutional responsibilities and legislative 
framework in Namibia.  
 
The cost implications in water supply infrastructure projects are also discussed as well 
as the human resources requirements in the water supply chains. Related literature 
reviewed includes textbooks, journals, theses, conference papers, reports and 
contemporary sources. 
 
2.2  Background 
Various sources reveals that significant volumes of water are required in the mining 
operations (Duvenhage, 2010, Southern African Institute for Environmental Assessment 
(SAIEA), 2010; Deloitte, 2009; NamWater, 2003; 2007; 2009; Heyns, 2004; Becker, 
2002; Chenje and Johnson, 1996). Water is often cited as the single largest constraint 
to development in Namibia (Heyns, 2004). The bulk water supply to the central coastal 
Namibia is presently limited to two groundwater aquifers at Omaruru and Kuiseb River 
with a total sustainable yield of 16.150 Mm³/a (NamWater, 2011a; 2011b).  According to 
Duvenhage (2010) and NamWater (2009), further groundwater sources do exist but 
their use is problematic because of unsatisfactory water quality, technical difficulties 
regarding the abstraction, or lack of recharge. 
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Future water supply is expected to grow to 42.8 Mm³/a by the year 2015, representing 
an average growth of 36.6% and 34% per annum respectively (NamWater, 2011b). This 
will only became a reality once the water supply from sources such as J-Line supply; 
Areva plant (Wloktzka-Trekkopje) spare; Areva plant (Wloktzka-Swakopmund) upgrade; 
and planned NamWater desalination plant are secured. The J-Line supply is expected 
to contribute 0.5 Mm³/a by 2015 as well as by 2020; Areva spare will contribute  
5.3 Mm³/a in 2015 and 2020; Areva upgrade will contribute 4.5 Mm³/a in 2015 and 
2020; and the planned NamWater desalination is expected to contribute 21 Mm³/a in 
2015 and 25 Mm³/a in 2020 (NamWater, 2011b).  
 
NamWater (2007) considers a desalination plant as a viable option within the water 
supply environment of Namibia. NamWater previously issued a tender for the 
implementation of a Reverse Osmosis (RO) desalination plant requiring the successful 
bidder to propose and test the pre-treatment process prior to implementation. Due to 
significant recharge of the aquifers, coupled with a re-evaluation of the future demands, 
NamWater delayed the implementation of this project.  
 
The framework for institutional reform in Namibia as observed by Heyns (2004) is based 
on the allocation of responsibilities in the water sector to different entities that are best 
suited to execute those responsibilities such as regulation and control; including a social 
water supply commitment to the previously disadvantaged sector of the community; the 
commercial water suppliers; and the private sectors.  
 
2.3  Costs associated with water supply infrastructure  
NamWater is a non-profit making organization operating on a cost recovery principle. 
This implies that any capital spent on water schemes and related projects must be 
recovered fully to enable further investment in infrastructures by the company. Full cost 
recovery in the water sector represents one of the major challenges for the water sector 
(NamWater, 2009). Winpenny (1994) described water utilities, and to some extent their 
government sponsors, to be in no position to bear the increasing capital, operating and 
maintenance costs of water requirements. 
13 
 
Driven by acute fiscal problems and growing dissatisfaction with the performance of 
state-provided infrastructure services, more and more governments around the world 
are turning to private sector for financing of public services including water, energy, 
transport, etc, (Wibowo and Mohamed, 2008). Private service provision is still believed 
to be able to deliver a higher value-for-money than that of public provision (Quiggin, 
2004). 
 
2.4 Public-Private Partnership (PPP) 
2.4.1  Definition and overview of PPP 
There are different definitions of PPP‟s. PPP‟s are hard to define and vary greatly in 
nature. Tekin (2009) defined PPP‟s as different forms of cooperation between public 
authorities and businesses which aim to ensure the funding, construction, renovation, 
management or maintenance of an infrastructure or the provision of a service  
(e.g. transport, waste management, water, health, etc. PPP‟s take a variety of forms 
with varying degrees of public and private sector involvement or risk distribution. 
 
Farlam (2005) defined PPP as a contract between a public sector institution and a 
private party, in which the private party assumes substantial financial, technical and 
operational risk in the design, financing, building and operation of a project. While 
Charles (2006) referred to PPP as an arrangement for the procurement of goods and 
services utilizing franchising and similar arrangement with the private sector; the private 
sector is contracted to provide public goods and services on behalf of government. 
 
 
According to Nyagwachi (2008), PPP‟s infrastructure projects provide a framework that 
enables both the public and private sectors to work together, to improve public-service 
delivery through the provision of infrastructure and related non-core activities. The 
partnership provides competitive and transparent mechanisms to pursue opportunities 
that bring together the ideas, experiences and skills of both sectors, to develop 
innovative solutions to meet the community‟s needs, expectations and aspirations. 
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A PPP is defined by Maganedisa (2009) in South African law as a contract between 
government institution and a private party. The private party performs an institutional 
functional and/or uses state property in terms of output specifications for a significant 
period of time, in return for a benefit. It involves a substantial transfer of all forms of 
project life cycle risk namely financial, technical and operation to the private sector. The 
government is the purchaser of services and/or enabler of the project in terms of 
monitoring and regulating of service delivery and no longer its direct administrator. 
 
Deloitte (2009) noted that in general terms a PPP refers to a contractual agreement 
formed between a government agency and a private sector entity that allows for greater 
private sector participation in the delivery of public infrastructure projects. Compared 
with traditional procurement models, the private sector assumes a greater role in the 
planning, financing, design, construction operation, and maintenance of public facilities. 
 
Nyagwachi (2008) definition of PPP given above is preferred for the purpose of this 
study. This is due to the fact that most government and/or State-Owned Enterprises 
(SoEs) cannot afford to fund major infrastructures e.g., desalination plant to cater for the 
mines in the central coastal Namibia. Thus, public and private sectors should join hands 
and work together to improve public-service delivery through the provision of 
infrastructure and non-core activities. They pull their resources together in terms of 
skills, experiences and budget in order to meet the community‟s needs expectations 
and objectives. PPP can be implemented in different forms. To attain PPP objectives, 
public and private sectors work together on the basis of clear contractual agreements. 
The division of roles and responsibilities, project costs and risk allocation is agreed by a 
contract.  
 
Technically, a PPP is nothing other than a long-term arrangement of transfer of risks 
which are traditionally borne by the public sector to private sector for which the latter is 
financially compensated for the willingness to bear the risks. A PPP scheme can 
translate into various contracts, depending on the scope of defined tasks and 
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responsibilities. The most popular PPP contract is the BOT which has a number of 
variants (Wibowo and Mohamed, 2008). 
 
PPP schemes (Charles, 2006) are built on the expertise of the private partner that best 
meets clearly defined public needs through the appropriate allocation of resources, risks 
and rewards. PPP‟s span a spectrum of paradigms that progressively engage the 
expertise or resources of the private sector. Hence an effort to scale the options 
available for delivery of public services ranging from direct provision by a public sector 
entity to outright privatization, where the government transfers all responsibilities, risks 
and rewards for service delivery to the private sector and the role of government moves 
from being a provider to an enabler and regulator as depicted in Figure 2.1. Each of the 
arrangements requires a unique mechanism to set-up, manage and deliver the PPP. 
 
     
 
      
 
 
 
 
Figure 2.1: Various arrangements of PPP‟s in structure 
Source: Charles, 2006 
 
Table 2.1, below explores the differences between public procurement, PPP‟s and full 
privatisation more comprehensively (Farlam, 2005). 
 
Table 2.1: Difference between public procurement, PPP‟s and full privatization 
 Public Procurement PPP Full Privatisation 
 
 
 
 
Definition 
 
 Supply by the private sector of works, 
goods or service as defined by the 
public authority.  
 
 
 PPP‟s introduce private sector 
efficiencies into public service by means 
of a long-term contractual arrangement. 
They secure all or part of the public 
service, call upon private funding and 
private sector know-how.  
 
 Privatisation means transferring 
a public service or facility to the 
private sector, usually with 
ownership, for it to be managed 
in accordance with market forces 
and within a defined framework.  
Design 
Build 
Design 
Build 
Operate 
Design 
Build 
Operate 
Finance 
Build 
Lease 
Operate 
Finance 
 
Build Own 
Operate 
Transfer 
Build Own 
Operate 
Service / 
Management / 
Operation / Licence 
Public 
Provider Government Role 
Investment Responsibility 
and/or Risk 
Enabler & 
Regulator 
Private 
16 
 
 
 
 
 
 
Main 
features 
 Contracting authority establishes 
clearly what is to be built, how and by 
what means. 
  Invitations to tenders are 
accompanied by very detailed 
technical specifications regarding the 
type of work being procured.  
 Price quote is the single most 
important criterion in the evaluation of 
bids.  
 The procurement process is short-term 
in nature and does not involve long-
term occupancy of infrastructure 
assets, and thus does not lay 
emphasis on the operational phase of 
the project.  
 Contracting authority establishes the 
specifications of a project and leaves to 
the private sector the responsibility of 
proposing the best solution, subject to 
certain requirements.  
 Price is one of the many criteria in the 
evaluation of bids. A lot of emphasis is on 
the technical and financial capability of 
the bidder, financial arrangements 
proposed, and the reliability of technical 
solutions used.  
 Given the long duration of the concession 
period, emphasis is on the arrangements 
proposed for the operational phase.  
 Privatisation authority prepares 
the divestment plan.  
 Involves transfer of ownership to 
the private sector.  
 Is generally a complex 
transaction with carefully 
designed contracts and a multi-
stage competitive tender 
process. 
 Generally, the public sector 
withdraws from management of 
the entity on privatisation.  
 Almost all risks are borne by the 
private sector.  
 
Source: Farlam, 2005 
 
2.4.2 PPP structure 
Figure 2.2 below shows the PPP‟s structures. Tekin (2009) observed that typical PPP‟s 
contractual structure can be in a form of amongst others: power generation and 
distribution; airports and seaports; highways and bridges construction; hospitals, 
schools, colleges and universities development; prisons and court buildings; libraries 
and museums; water and sewerage infrastructure development; waste management; 
and government buildings, as shown by the Figure 2.2. 
 
Some of the types of contractual arrangements between public and private sectors in 
provision of utility services are: service contracts; management contracts; lease 
contracts; concession contracts; design build operate own transfer; and divesture 
(Nyagwachi, 2008). 
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Figure 2.2: PPP‟s structure  
Source: Tekin, 2009 
 
A full range of PPP structures and traditional procurement arrangements have been 
applied in the water supply. Water supply and waste water facilities are well suited to 
Build-Operate-Transfer (BOT), Design-Build-Finance-Operate (DBFO) Contracts and 
Concessions where there is a secured mechanism of user charges (European Union, 
2004).  
 
The typical financial structure is as shown in the Figure 2.3. PPP sometimes involves 
some monetary contribution by government to the initial costs of the project. Some PPP 
projects are financed by a combination of government funds and private equity 
(Agyemang, 2011). 
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Figure 2.3: Typical PPP‟s contractual structure  
Source: Tekin, 2009 
 
2.4.3 Rationale for PPP’s 
According to Burger (2009), the main rationale to use PPP‟s is the perceived efficiency 
of the private sector and inefficiency of the public sector. Nyagwachi (2008) observed 
that most governments in both developed and developing countries are faced with 
difficult economic and political choices with regard to the provision of much-needed 
physical, social and economic infrastructure to their citizens.  There has been a growing 
public interest in finding alternative solutions to infrastructure development and service 
delivery through partnerships with the private sector. PPP‟s provide a mechanism of 
leveraging much needed finance and skills from the private sector for development. 
 
According to Mariṅo (2010), the World Bank‟s position regarding PPP is that efficiency 
and improved service, particularly to the poor, is the objective. Again, both public and 
private management options are viable. However, evidence shows that PPP is a 
Special Purpose 
Vehicle (SPV) 
Operation Contract 
Typical PPP’s structure 
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Design and Construction 
Contract 
Subcontracts 
-Operations & Maintenance- 
Subcontracts 
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Long Term 
Debt Finance 
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Finance 
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powerful instrument. New instruments are available to facilitate PPP in the water sector 
(financial intermediaries, partial risk guarantees). 
 
The development of PPPs was in response to concerns about the level of public debt, 
which grew rapidly during the macroeconomic dislocation of the 1970s and 1980s. The 
core characteristics of a PPP have been identified as a contract between government 
and a consortium of private companies, referred to as a Special Purpose Vehicle (SPV), 
under which the latter is required to design, build, finance and operate an asset in return 
for payment over a number of years for the cost of construction and the operation of the 
related service, either through user charges, payments from the public authority, or a 
combination of both (Hall, 2009). 
 
2.4.4 Benefits of PPP 
The successes of PPP in infrastructure projects have made a good alternative against 
bonding and other traditional financial methods. PPP has the benefits of increasing 
innovation and efficiency, as well as risk transfer, and as such making it a preference for 
some government agencies in infrastructure projects (Agyemang, 2011). The 
development of PPP‟s is part of general worldwide trend toward increased private 
sector participation and the structured integration of private sector investment into public 
infrastructure development. Nyagwachi (2008) highlighted a number of benefits 
associated with PPP‟s. These include: 
 
 Value-for money; 
 Potential for delivery, particularly suitable for large scale projects; 
 Gains from innovation, due to the creativity of the private sector; 
 PPP‟s provide a platform for sector-wide cooperation; 
 Financing from the private sector; 
 PPP‟s do not affect government responsibility; 
 Capacity building and creation of synergy; 
 PPP‟s can increase the volume of business; 
 PPP‟s attain high efficiency and quality; 
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 PPP‟s promote „competitiveness and fair competition‟; 
 Better risk allocation; 
 Whole costing; 
 Innovation; and  
 Greater asset utilization. 
 
Other benefits of PPP identified by Agyemang (2011) are: 
 Maximizing the use of each sector‟s strength; 
 Reduction in public capital investment; 
 Better environmental compliance; 
 Improved quality of service; 
 Shared resources between both sectors; and 
 Mutual rewards for both sectors. 
 
2.4.5 The crisis of PPPs 
Hall, (2009) made critics regards the impact of the crisis on PPPs in most of the 
developed countries, and described below under this section. The PPP initiative has 
suffered greatly as a result of the global economic crisis since 2008. The banking 
collapse that led to the economic recession affected the private finance upon which so 
many PPP deals were reliant. Banks were not providing credit, especially to long-term 
projects which meant that by their very nature PPPs were not an attractive investment. 
The securing of finance is crucial to any project and the lack of funding has slowed 
down the number of projects coming to financial close, with half the usual number 
signed in 2008. 
 
The original objective of PPPs in the UK was to reduce the public sector borrowing 
requirement, however when Labour Party came into power in 1997 the emphasis shifted 
towards the achievement of VFM. The flow of PPPs in the UK, where PPPs are most 
established under the Private Finance Initiative (PFI), has slowed down.  Only 34 new 
PFI projects were signed in 2008, the smallest number since 1997. One PPP for an  
11-mile stretch of motorway has been signed in January 2009, but this relied heavily on 
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a public sector bank, the European Investment Bank (EIB), agreeing to provide more 
than half the finance.  
 
In France, the plan includes a government guarantee for all bank loans taken out by a 
PPP. In 2009, the French senate introduced various amendments which are intended to 
make PPPs more viable by various forms of government intervention. These include 
special tax allowances. In Australia has made considerable use of PPPs, especially for 
road schemes, but a number of projects have not delivered results and the credit 
squeeze threatens the future.  Construction companies themselves are pointing out the 
advantages of the traditional model, whereby the government borrows money itself and 
then invites tenders for simple construction contracts, rather than attempting to 
construct PPPs in the context of the credit crisis.  
 
In the USA, PPPs have not been widely used so far.  Some toll roads have been 
privatised under concession-style PPPs, but there has been controversy over these 
schemes. In Texas, a proposed US$183 billion road PPP was cancelled after 
widespread protests and a report by the Texas legislature was divided over their value. 
 
In other countries there is also evidence that PPPs are being cancelled because of the 
credit crisis. The recession is also having an effect because of declining payments for 
toll roads, for example. In Ireland, six social housing PPP projects and a planned prison 
PPP have been cancelled in 2009; while a PPP for a metro in Dublin is now in doubt, all 
because of „problems with the credit crunch‟. Slovakia‟s programme of road PPPs is in 
doubt. The government through the Ministry of Transport has prepared an alternative 
plan for highway construction in Slovakia, financed directly from state coffers, in case of 
a failure of three PPP projects which are currently being tendered. 
 
In Canada, the Ontario Auditor General has criticised the first hospital PPP in the 
province and stated that it would have been US$50 million cheaper if it had been built 
by the provincial government without a private partner. In Russia, the government 
response to the recession may itself have a negative effect on PPPs, because public 
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spending is being constrained rather than increased. The recession is leading to a fall in 
tax revenues. To avoid this, the state is most likely to cut its investment in PPP projects.  
In India, the government is trying to avoid a shortage of funds from the private financial 
sector by allowing a state-owned financial body, the India Infrastructure Company 
Limited (IIFCL), to raise US$6 billion worth of tax-free bonds, to help fund projects worth 
US$15 billion. It is not clear that this fund will be used exclusively for PPPs.  
 
2.4.6 PPP’s advantages and disadvantages of PPP’s 
PPP procurement is only one of several options for procuring infrastructure. The 
principal reason for using PPPs is that, where the project is suitable, they can deliver 
better value for money than the alternatives. All arguments for and against PPPs must 
be considered within the context of that overriding objective (PriceWaterHouseCoopers, 
2005). PPPs offer the public sector potential cost, quality and scale advantages in 
achieving infrastructure service targets. The advantages and challenges of PPPs are 
outlined below. In general, in a well-designed and supported PPP the advantages will 
outweigh the disadvantages  
 
2.4.6.1  The advantages of PPPs 
Key advantages for using PPP procurement are: 
 
 PPPs make projects affordable; 
 PPPs maximise the use of private sector skills; 
 Under PPPs, the private sector takes life cycle cost risk; 
 Risks are allocated to the party best able to manage or absorb each particular risk; 
 PPPs deliver budgetary certainty; 
 PPPs force the public sector to focus on outputs and benefits from the start; 
 With PPPs, the quality of service has to be maintained for the life of the PPP; 
 The public sector only pays when services are delivered; 
 PPPs encourage the development of specialist skills, such as life cycle costing; 
 PPPs allow the injection of private sector capital; and 
 PPP transactions can be off balance sheet (PriceWaterHouseCoopers, 2005). 
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2.4.6.2 The disadvantages of PPPs 
Key challenges in using PPP procurement are: 
 
 Sufficient private sector expertise existence to warrant the PPP approach; 
 Public sector sufficient capacity and skills to adopt the PPP approach; 
 It is not always possible to transfer life cycle cost risk; 
 PPPs do not achieve absolute risk transfer; 
 PPPs imply a loss of management control by the public sector; 
 PPP procurement can be lengthy and costly; 
 The private sector has a higher cost of finance; and 
 PPPs are long-term relatively inflexible structures (PriceWaterHouseCoopers, 2005). 
 
According to Tekin (2009), below are the advantages and disadvantages associated 
with PPP‟s are presented in Table 2.2: 
 
Table 2.2: PPP‟s advantages and disadvantages 
Advantages Disadvantages 
 Main rationale is to get better value for money. 
 Make [big] projects affordable. 
 On time realization. 
 High output standards throughout the project life time 
 More sensitive risk analyses. 
 More budget certainty. 
 Payment only for services with predetermined quality. 
 
 Costly, complicated and time consuming tender 
process. 
 Higher cost of finance to the private sector. 
 Long-term, relatively inflexible structures. 
 Increased requirement of control mechanisms 
for the public sector. 
 Development of dependency to private sector. 
 Danger of insolvency of the private provider. 
 Excessive sensibility to political and economical 
stability. 
Source: Tekin, 2009 
 
2.4.7 Classification of PPP 
PPP can be classified using a scale from full public responsibility to full private 
responsibility. In the European Commission Guidelines for Successful Public Private 
Partnerships (2003), the following guidelines shown in Figure 2.4 apply. 
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PPP Procurement 
 
Traditional public sector 
procurement 
 
Build-Operate-Transfer 
(BOT) 
 
Design-Build-Finance-
Operate (DBFO) 
 
Build-Own-Operate 
(BOO) 
 
Figure: 2.4: PPP responsibility in procurement methods 
Source: European Commission Guidelines for Successful Public Private Partnerships, 2003 
 
 
2.4.8 PPP arrangements 
According to Nyagwachi (2008), governments are turning to PPP arrangements for the 
provision of services due to a variety of reasons, which include: 
 
 Lack of capacity of government institutions to deliver a reasonable level of service or 
to improve service quality. 
 Financial weakness of some public agencies. 
 Lack o public sector financing capability. 
 Inability of public institutions to respond to increasing growth in demand, due to such 
things as rapid urbanization. 
 Low productivity levels in some public institution. 
 
Agyemang (2011) highlighted the following arrangements for PPP shown in Table 2.3. 
Public responsibility Private responsibility 
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Table 2.3: Main types of PPP arrangement 
Type of contract Duration What contractor usually receives Nature of contractor performance Example 
Service contract Short term (1 - 3 years) 
A fee from the government for performing the 
service 
A definitive, often technical type of 
service 
 
Facility repair and 
maintenance laundry 
 
 
Management 
contract 
Medium term (3 - 8 years) 
A fee from the government for performing the 
service and a performance-based incentive 
Manage the operation of a 
government service 
Regional water supply 
management 
Lease Long term (8 - 15 years) 
All revenues, fees or charges from 
consumers for the provision of the service; 
the service provider pays the government 
rent for the facility. 
 
Manage, operate, repair and 
maintain (and maybe invest in) a 
municipal service to specified 
standards and outputs) 
 
Existing airport or port 
facilities 
Build-operate-
transfer 
Long term (15 - 25 years) 
The government mostly pays the service 
provider on a unit basis 
 
Construct and operate, to specified 
standards and outputs, the facilities 
necessary to provide the service. 
 
Building construction, 
maintenance of regional 
schools, prisons or hospitals 
Concession Long term (15 - 30 years) 
All revenues from consumers for the 
provision of service. Provider pays a 
concession fee/debt to the government. 
Manage, operate, repair, maintain 
and invest in public service 
infrastructure to specified standards. 
 
New airport or seaport 
facilities, toll roads or 
bridges. 
 
Source: Agyemang, 2011
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2.4.9 Types of PPP 
The contractual arrangements between public and private sector in the provision of 
utility services are given below as defined by Nyagwachi (2008) and ADB (2000): 
 
 Service Contracts: A service contract is usually for a few years and involves 
contracting out specific operations and/or maintenance activities to the private sector 
for an agreed period of time. The contract is a public ownership with low financing 
risk. There is a high risk of political interference. 
 Management Contracts: It normally covers a broader scope of operations and 
maintenance. Under this arrangement, a private firm manages the operations of a 
state owned enterprise without committing its own investment capital, or accepting 
full commercial risks. It is a public ownership contract with low financing risk. As with 
the service contract there is high risk of political interference in management. 
 Leasing Contracts: Under lease, a private firm operates and maintains a 
government owned enterprise at its own commercial risk. However, except for 
agreed maintenance obligations, a leaseholder has no obligation to invest in 
infrastructure. Lease contracts can vary between 6 and 10 years. It is a public 
ownership contract with medium financing risk. There is a high dispute potential or 
political interference risk. 
 DBTO / DBOO Contracts: The build operate transfer (BOT) and/or build own 
operate (BOO) arrangement is similar to a concession for the provision of for 
example, bulk services. BOT contracts are normally used for Greenfield projects, 
such as a water treatment plant, or a new wastewater treatment plant. For example, 
the private sector may undertake to construct a new water treatment plant and 
operate it for a number of years before transferring the facility to the public sector. 
This type of contract is a public than private ownership with high financing risk. 
There is a medium political interference risk. 
 Concessions Contracts: Under a concession, the private sector operator manages 
the infrastructure facility at his or her own commercial risk and accepts investment 
obligations, which may include the construction of a new facility or the expansion of 
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an existing one. It is a public ownership contract with medium to high financing risk. 
There is a medium to high political interference risk. 
 Fully or Partial Divestiture Contracts: Divesture of utility assets can be partial or 
complete. In a complete divesture, as in a concession, the private sector takes on 
full responsibility for operations, maintenance, and investment. Unlike a concession, 
a divesture transfers ownership of the assets to the private sector. 
 
There are four types of PPP identified by Agyemang (2011), each having its own 
strengths and weaknesses, as follows: 
 
 Contracting 
 Build-Own-Operate (BOT) 
 Design-Build-Finance-Operate (DBFO)  
 Concession 
 
Each PPP structure has strengths and weaknesses which must be recognised and 
integrated. The main features, applications, strengths and weaknesses of these PPP 
arrangements by Agyemang (2011) are presented in the Table 2.4. 
 
Table 2.4: Strengths and weaknesses of PPP arrangements 
PPP type Main features Application Strengths Weaknesses 
 
 
Contracting 
Contract with private party to design & 
build public facility is financed and 
owned by public sector. Key driver is 
the transfer of design and construction 
risk. 
Suited to capital projects 
with small operating 
requirement. Suited to 
capital projects where 
the public sector wishes 
to retain operating 
responsibility. 
Transfer of design and 
construction risk. Potential 
to accelerate construction 
program. 
Possible conflict between 
planning and environmental 
considerations. May increase 
operational risk. Commission 
stage is critical. Limited 
incentive for whole life costing 
approach to design. Does not 
attract private finance. 
 
 
 
 
BOT 
Contract with private sector contractor 
to design, build and operate a public 
facility for a defined period, after which 
the facility is handed back to the public 
sector. The facility is financed by the 
public sector and remains in public 
ownership throughout the contract. Key 
driver is the transfer of operating risk in 
addition to design and construction 
risk. 
Suited to projects that 
involve significant 
operating content. 
Particularly suited to 
roads, water and waste 
projects. 
Transfer of design, 
construction and operating 
risk. Potential to accelerate 
construction. Risk transfer 
provides incentive for 
adoption of whole life 
costing approach. Promotes 
private sector innovation 
and improved value for 
money. Improved quality for 
Possible conflict between 
planning and environmental 
considerations. Contracts are 
more complex and tendering 
process can take longer. 
Contract management and 
performance monitoring 
systems is required. Cost of re-
entering the business if 
operator proves unsatisfactory. 
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operation and maintenance. 
Contracts can be holistic. 
Government able to focus 
on core public sector 
responsibilities. 
 
 
 
 
 
DBFO 
Contract with a private party to design, 
build, operate and finance a facility for 
defined period, after which the facility 
reverts to the public sector. The facility 
is owned by the private sector for the 
contract period and it recovers costs 
through public subvention. Key drivers 
are the utilisation of finance and 
transfer of design, construction & 
operating risk. Variant forms involve 
different combinations of the principle 
responsibilities. 
Suited to projects that 
involve significant 
operating content. 
Particularly suited to 
roads, water and waste 
projects. 
As for BOT plus: attracts 
private sector finance; 
attracts debt finance 
discipline; delivers more 
predictable and consistent 
cost profile; greater 
potential for accelerated 
construction program; and 
increased risk transfer 
provides greater incentive 
for private sector contractor 
to adopt a whole life costing 
approach to design. 
Possible conflict between 
planning and environmental 
considerations. Contracts can 
be more complex and 
tendering process can take 
longer than for BOT. Contract 
management and performance 
monitoring systems required. 
Cost of re-entering the 
business if operator proves 
unsatisfactory. Funding 
guarantees may be required. 
Change management system 
required. 
 
 
 
Concession 
As for DBFO except private party 
recovers costs from user charges. Key 
driver is the Polluter Pays Principle and 
utilizing private finance and transferring 
design, construction and operation risk. 
Suited to projects that 
provide an opportunity 
for the introduction of 
user charging. 
Particularly suited to 
roads, water (non-
domestic) and waste 
projects. 
As for DBFO plus: facilities 
implementation of the 
Polluter Pays Principle; and 
increases level of demand 
risk transfer and 
encourages generation of 
third party revenue. 
As for DBFO plus: may not be 
politically acceptable. Requires 
effective management of 
alternatives / substitutes, e.g., 
alternative transport routes; 
alternative waste disposal 
options. 
Source: Agyemang, 2011 
 
2.4.10   How value of money is achieved in PPP? 
To decide whether or not to procure infrastructure through a normal tender process or 
through a PPP, a value-for-money test needs to be applied. How much will it cost for 
government to provide infrastructure and services itself compared to the costs of 
providing the same infrastructure and services through a PPP? If the comparison shows 
that a PPP is more cost-effective, the difference in cost between the two scenarios is 
known as Value for Money (VFM). If the VFM test shows that the traditional 
procurement method is more cost-effective, the PPP option will not be pursued 
(National Treasury, 2007). PPPs should be done only if they offer VFM relative to 
traditional procurement method (Ossowski, 2007). In other words, a PPP project is 
favored only when its generated benefits/revenues exceed the total costs including the 
additional costs compared with a public sector project.  
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The overall VFM of a project can only be fully determined at the end of the PPP contract 
term. VFM is assessed by using a public sector comparator (PSC) for capital and whole 
of life costs if the government managed and financed the project using a traditional 
procurement approach combined with annual maintenance, service and equipment 
costs compared with the bid cost for the PPP project. Assessment of VFM in PPP 
projects is done on the basis of a PSC which is the net present cost for capital costs 
and the over the life of the project (United Nations, 2011a).  
 
The core principle of PPPs is VFM, which refers to the best available outcome after 
taking account of all benefits, costs and risks over the whole life of the procurement. 
Risk transfer, whole-of-life costing, innovation, and asset utilisation are usually stated as 
the VFM drivers for PPPs (RICS, 2007). In some countries like the UK, which have 
extensive PPP programmes, a PPP project is said to achieve VFM if it costs less than 
the best realistic public sector project alternative which would deliver the same or very 
similar services (http://www8.cao.go.jp/pfi/ppp_discussion/theme3.html). 
 
To ensure this, government regulations guiding PPP schemes may establish some 
value for money or Public Sector Comparator (PSC) criterion. For example, in the 
United Kingdom, Northern Ireland and Australia the net present value of the proposed 
project as a PPP scheme is compared with its value if implemented by the public sector. 
However, major problems do exists, include lack of consensus on discount rate, high 
costs of financial modelling, omitted risks, lack of realistic data for meaningful 
comparison of implementation by the public sector, and non-existence of a public sector 
alternative (United Nations, 2011b).  
 
2.4.11   Why Government should pay the SPVs in PPP? 
The government may also contribute to the long-term equity capital of the SPV in 
exchange of shares. In such a case, the SPV is established as a joint venture company 
between the public and private sectors and the government acquires equal rights and 
equivalent interests to the assets within the SPV as other private sector shareholders. 
Other than its strategic, financial and economic interest, the government may also like 
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to directly participate in a PPP project. The main reasons for such direct involvement 
may include (United Nations, 2011a): 
 
 To hold interest in strategic assets;  
 To address political sensitivity and fulfill social obligations;  
 To ensure commercial viability of the project;  
 To provide greater confidence to lenders; and  
 To have better insight to protect public interest.  
 
Traditionally, governments themselves have borrowed money to pay for the building of 
infrastructure, and this is still the main way in which it is financed in most countries. The 
key attraction to governments of PPPs is that the finance can be counted as „private‟ 
borrowing by the companies, and so does not appear as extra government borrowing; 
the key attraction for companies is a stream of payments guaranteed by governments 
for periods of 20 years or more (Hall, 2009). 
 
In SPV, the lenders rely on the project‟s cash flow and security over its assets as the 
only means to repay debts (United Nations, 2011a). The terms of the contract between 
the SPV and the public sector are to cover the total costs of the SPV i.e., the capital 
charges, the services and transaction costs and legal advisory fees (Palmer, 2000). 
Government can borrow at the lower interest rate, but unless there are diversification 
benefits the cheaper finance is due to the taxpayers bearing the risk in terms of 
potential higher taxation/borrowing funds diverted from other areas. If the Government 
bears all the delivery risk then the finance raised by the contractor might be at a rate 
close to the Government‟s cost of capital, however the taxpayer will still bear the risk 
(Davies, 2006).  
 
Large projects require direct Government support in order to be financed in current 
market conditions. Such support would take the form either of the government providing 
some form of guarantee to the project‟s debt financiers, or of it providing finance directly 
to PPP Company. A better alternative is for the Government to finance the project 
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directly. In its simplest form, direct government fiancé could take the form of a direct 
capital grant to PPP Company to cover part of the capital cost of the project. Such 
grants have been used in Australia and elsewhere for economic infrastructure projects 
(KPMG, 2009).  
 
PPPs are a partnership between the public (Government) and the private sector, and 
thus a strong commitment on the part of the Government is key to the success of a PPP 
(United Nations, 2011b). The Government‟s ability to borrow more cheaply is purely a 
function of its capability to levy taxes to repay borrowings. Credit markers perceive this 
power as reducing the risk of their investment and therefore will lend to Government at 
lower rates. The difference between the private and public sectors is that private sector 
capital markets explicitly price in the risks of a project into its sources of finance. In 
public sector taxpayers implicitly subsidise the cost of the project by bearing the risk of 
cost overruns, time delays or performance failures (Department of Treasury & Finance, 
2010). 
 
2.4.12  The need for government to secure major project through PPPs 
Governments have historically financed infrastructure projects through budgetary 
allotments.  However, as the demand for infrastructure grows and access to resources 
has become limited the public sector has increasingly looked to the private sector to 
provide financial resources, innovation, and technical expertise (United Nations, 2011a). 
The main reason for using PPPs is that they can deliver better VFM for government 
than traditional procurement. When weighing up the pros and cons of whether to go the 
PPP route, value for money should be the main objective (National Treasury, 2007). 
The most important general case for procurement through PPPs is that the private 
sector can provide such facilities more efficiently, and therefore more cost-effectively, 
and that the role of the state should be limited to facilitation and regulation of this 
provision (Yescombe, 2007). 
 
Indeed, PPP procurement is only one of a number of options for procuring infrastructure 
and associated services. Before considering a PPP as a delivery mechanism, 
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government managers need to ensure that project planning takes place within an 
enabling environment, including political support and buy-in from key stakeholders 
(National Treasury, 2007). One of the greatest benefits for governments involving 
private participation in a project is that appropriate risks can be transferred to the private 
sector (RICS, 2007). PPPs have become attractive to governments as an off-budget 
mechanism for infrastructure development as (United Nations, 2011a):  
 
 They can enhance the supply of much-needed infrastructure services; 
 They may not require any immediate cash spending; 
 They provide relief from the burden of the costs of design and construction; 
 They allow transfer of many project risks to the private sector; and 
 They promise better project design, choice of technology, construction, operation 
and service delivery.  
 
It is a widely-held view that PPPs allow credit-rationed government to invest in extra 
socially, or even private and profitable infrastructure development projects, which may 
be unattainable under public sector provision because of credit limitations (Chinyere 
and Xu, 2011). The key contracts between PPPs and traditional procurement is that 
with PPPs the private sector returns are linked to service outcomes and performance of 
the asset over the contract life. The private sector service provider is responsible not 
just for asset delivery, but for overall project management and implementation, and 
successful operation for several years thereafter. The timing of payments by the public 
sector to private sector for the assets and services delivered is therefore dramatically 
different as illustrated in Figure 2.5 (PriceWaterHouseCoopers, 2005). 
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Figure 2.5: Contrasting public sector payment profiles of traditional & PPP procurement models 
Source: PriceWaterHouseCoopers, 2005 
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2.5 The study area 
2.5.1  An overview   
For the purposes of this research, the central coastal Namibia (study area) is defined as 
that area in Namibia which is presently supplied with water from the aquifers in the 
lower Kuiseb and lower Omaruru Rivers. Other present major bulk water customers 
supplied from these sources in the area are Henties Bay, Swakopmund, Walvis Bay, 
Arandis, as well as the Rössing and Langer Heinrich uranium mines.  It is expected that 
in future more new uranium mines will be supplied with water from the existing sources 
(Duvenhage, 2010). 
 
The study area is approximately 7,500 km² in size and is located in the centre of the arid 
and sparsely populated Namib Desert. The topography consists of a coastal plain to the 
west, which gently rises to elevations of up to 1 200 m at the eastern edge (Duvenhage, 
2010). The study area has a very limited and unreliable precipitation ranging from 
15mm/a at the coast to 50 mm/a in the east (NamWater, 2009). In 1995, the total 
population in the study area was 65,000; and it is expected to rise to 163,000 by the 
year 2020, representing an average of 3.75% per annum (Central Bureau of Statistics, 
2001). The study area is attached in Annexure A. 
 
2.5.2 Mining in the area 
PriceWaterHouseCoopers (2010) described Namibia‟s mining sector as very important 
to the country and its people in terms of employment and wealth creation. Overall 
mining in Namibia contributes 15.8% to Gross Domestic Product (GDP) and accounts 
for 58% of the country‟s export earnings. According to the SAIEA (2010), uranium 
mining contributed about 5% to total GDP, based on the National Accounts for 2008. 
Namibia is the world‟s fourth largest uranium producer. In terms of national totals, the 
water requirements for mining activities do not seem high, but much of the mining 
industry is situated in this arid area, so the provision of adequate water supplies is vital. 
 
Uranium mining operations require large amounts of water throughout their operations. 
The first use of water in a uranium mine is for dust suppression on the roads and for the 
35 
 
rock destabilization (Ryan, 2004). Dust prevention provides health and safety benefits to 
employees. Secondly, water is used in processing plant and the tailings facilities. The 
amount of water consumed by a mine depends on the tonnes of uranium ore milled 
(Rössing Uranium, 2010).  
 
Based on their Definite Feasibility Studies (DFS), operational mines and some selected 
uranium projects / companies, and their demand, supply and water use management 
strategyare discussed in the following sections. 
 
2.5.2.1 Operational uranium mines  
Namibia became the world‟s fourth-largest producer of uranium in 2008, with production 
expected to increase substantially when the new mines currently being developed at 
Trekkopje by Areva comes on stream by 2012. Areva Trekkopje mine is in the final 
stage of development. In the near future, Forsys Metals / Valencia Uranium will develop 
the Valencia Mine. Meanwhile, feasibility studies are under way for large new mines at 
Extract Resources‟ Rössing South (Swakop Uranium) and at Bannerman Resources‟ 
Etango projects. These will add to existing production at Rio Tinto‟s Rössing uranium 
mine and Paladin Energy‟s Langer Heinrich uranium mine, at both of which capacity 
expansions are under way or planned (Chamber of Mines, 2010). 
 
Below are the descriptions of three operational uranium mines found in the study area: 
 
 Rio Tinto Rössing Uranium Mine 
Rio Tinto Rössing Uranium mine was discovered in 1928 and started operations in 
1976. The mine is one of the largest open pit uranium mines in the world. It is located 
60 km inland from Swakopmund. The life of the mine has been successively extended 
to 2021 and, potentially, beyond (Rössing Uranium, 2010). Rössing is one of the world‟s 
top five yellowcake producers (number three in 2008); production rose by 2% to 4,150 t 
U3O8 in 2009, the highest level since Namibia‟s independence in 1990 (Mining Journal, 
2010).  
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Water demand and supply: The operations of the processing plant and the disposal of 
the associated tailings are the biggest consumers of water at the mine. The predicted 
fresh water demand for 2011 has been set at 288 Mm3, based on the improvements in 
water recovery systems and increased water usage. In 2010, the mine used a total of 
2,87 million cubic metres (m3) of fresh water, or 8,124 m3 of fresh water per day 
(m3/day), while the operating plan target was 8,340 m3/day. Water performance for 
2010, was better than expected at a rate of 0.247 m3/t of ore milled, against a target of 
0.26 m3/t of ore milled in Figure 2.6. This performance was due to the fresh water 
saving projects implemented and the continuous water saving awareness drive urging 
employees to use water sparingly. Compared to 2009, the fresh water demand 
decreased by 0.211 million m3 (Rössing Uranium, 2010). 
 
 
Figure 2.6: Cubic metres of fresh water used per tonne of ore milled in 2010 
Source: Rössing Uranium, 2010 
 
Rössing Uranium‟s water use for the past 9 years was on average 815,75 m3 per tonne 
or Uranium produced. This is indicated on the Figure 2.7 as water use per tonne 
uranium produced from 1980 - 2010 (Rössing Uranium, 2010). NamWater and DWA in 
the MAWF are responsible for the monitoring of the consumption of fresh water by bulk 
users and the status of the aquifers. 
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Figure 2.7: Amount of fresh water consumed per tonne produced, 1980 – 2010 
Source: Rössing Uranium, 2010 
 
Water Source: Water is provided to the mine by NamWater, which sources it from the 
Kuiseb and Omaruru Rivers. However, expanding local communities and industry have 
placed an increasing pressure on water supply. Rössing recognised the need to 
develop an understanding of the impact of its water use on local systems and determine 
how its water demand could affect the needs of other community members 
(www.riotinto.com). 
 
Water use management and strategy: In 2005, the mine implemented a formal water 
strategy that built on its previous work and water management plans. A water risk 
assessment was carried out with some Rossing‟s key stakeholders, which identified 
further opportunities for water savings and improving the mine‟s water balance and 
accounting (Rössing Uranium, 2010).  
 
The Rössing Uranium process water balance shows input of fresh water from the water 
supplier, while the output is dominated by two major loss mechanisms: entrainment in 
tailings and evaporation from the tailing facility as indicated in Figure 2.8 below. The 
explanation of Figure 2.8 is given in Box 2.1. 
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Figure 4 – 2: Rössing Uranium process water circuit (source: Schneerweiss & Muller, 2010) 
 
 
Figure 2.8: The Rössing Uranium mine water balance process 
Source: Rössing Uranium, 2010 
 
  
 
 
 
 
 
 
 
 
 
 Langer Heinrich Uranium Mine 
Australia‟s Paladin Energy (ASX, TSX, NSX) bought its 100%-owned Langer Heinrich 
mine, located 80km east of Walvis Bay, into production at the end of 2006, the world‟s 
first new uranium mine in over a decade (Langer Heinrich Uranium, 2010). According to 
the Mining Journal (2010), the Mine was commissioned on schedule and within the 
original US$92 million budget despite significant upward cost pressures experienced by 
the mining industry during the twenty month construction term. 
 
Langer Heinrich Uranium Mineis a conventional open pit uranium mine located in the 
west of central coastal Namibia. The deposit was discovered in 1973 and the mine was 
 
BOX 2.1: The total water requirement for uranium production for the Processing Plant was 23.788 
m
3
/day, of which 8.124 m
3
 was fresh water and 15.664 m
3
 was recycled. After processing, the waste 
water and tailings sand are pumped to the Tailings Dam. Some water is lost due to evaporation and 
storage within the tailings material. However, more than 66% of the waste water pumped to the Tailings 
Dam is recovered and returned to the Processing Plant. The addition of fresh water to the process is 
determined by water losses due to evaporation and absorption by the tailings material. 
Recycled 
 
 
 
Tailings dam 
Change in storage 
692 
Processing plant 23,788 
Evaporation 
4,808 
LOSSES INPUT 
15,664 
Absorbed to 
tailings 1,627 
Fresh water input 
8,124 
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officially opened on the 15 March 2007. Currently, a proven and probable reserve based 
on 24.5 million tonnes at a grade of 0.07% triuranium octoxide (U3O8) gives the mine a 
27 year life with the potential for extension of the reserves and mine life given 
favourable surrounding geology (http://www.paladinresources.com.au). 
 
Water source: Langer Heinrich Uranium mine has a permit issued by DWA to abstract 
500,000 m3 per annum of water per annum.The mine (Enviro Dynamics, 2010) has 
identified desalination water and increased groundwater capacity as the sources of 
water to be able to implement future extension plans.  
 
Water demand and supply: NamWater (2010) has allocated 1.5 Mm3 per annum to 
Langer Heinrich from Omdel and this volume will in all likelihood not be increased.  
 
Since the mine started operations in 2007, it has since planned several expansions ever 
since 2009 (Enviro Dynamics, 2010). For each of the stages which the mine plans to 
implement expansion it will requires additional water resources. The water requirements 
per stageare explained in Table 2.5. 
 
Table 2.5: Water requirements per stage expansions  
STAGE Total water required Requirement timeline 
Stage 2 1.28 Mm3/pa Current 
Stage 3 2.25 Mm3/pa Q3 2011 
Stage 4  >6.0 Mm3/pa +/- 2014 
Source: Enviro Dynamics, 2010 
 
It is clear from the table that the mine is at its limits in terms of the water resources 
required to implement any future expansions. The mine will require new water 
resources to operate in the future. The alternative water resources available (Enviro 
Dynamics, 2010) to Langer Heinrich Uranium mine are currently from groundwater 
compartments in the Swakop River, namely the Langer Heinrich and Husab Berg 
Compartments, as well as other supply options investigated in collaboration with 
NamWater (i.e., desalination plant option). 
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 Areva Trekkopje Uranium Mine 
Areva Resources Namibia is a subsidiary of Areva Resources Southern Africa operating 
in Namibia. The company has offices in Windhoek and Swakopmund, a training centre 
in Swakopmund and a large scale emerging uranium project called Trekkopje Mine in 
the vicinity of the town of Swakopmund. The mine is supported by a desalination plant 
(Areva Resources Namibia, 2010). Trekkopje mine did not produce uranium for sale 
during 2010 but the Erongo Desalination Company (EDC) delivered 835,522.5 m3 of 
water to the mine (CoM, 2010).  
 
Water source: The mine is supported by the desalination plant at Wlotzkasbaken with a 
capacity of 20 Mm3 per annum. The Trekkopje desalination plant was designed and 
built to accommodate a second intake pipeline and space for modular extensions to the 
plant in anticipation that NamWater would „share‟ the facility. Unfortunately, NamWater 
has pulled out of negotiations with Areva for various reasons and is still pursuing its own 
desalination plant at Mile 6 (Areva Resources Namibia, 2010). 
 
Water demand and supply: The seawater desalination plant at Wlotzkasbaken 
commissioned in 2010 distributes water to Trekkopje mine (Areva Resources Namibia, 
2010). Mining the Trekkopje deposit will require 14 Mm3 of fresh water each year. The 
plant will supply sufficient water to support the mine operations. The water is conveyed 
to Trekkopje mine via a 48 km long, 800 mm diameter pipeline inland into the desert, 
supported by three pump stations. The plant has a surplus of potable water of 6 Mm3 
available for domestic and industrial usage in the Erongo Region. 
 
Water use management and strategy: The desalination plant will enable Trekkopje 
Mine to operate without the need of water pumped from the ground. State-of-the-art 
technology was introduced which entails screen filtration, ultra filtration, reversed 
osmosis and chemical treatment (http://www.areva-nc.com). 
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2.5.2.2  Exploration and feasibility of uranium projects 
There are uranium exploration projects or companies at the pre-mine development, 
feasibility study and advanced exploration stages in the study area. There is a 
reasonable expectation that some of these exploration projects may actually be 
converted into operating mines, but there is considerable uncertainty as to which ones, 
how many and when (MME, 2010). 
 
Below are the only prospecting mines expected to be in operation in the near future 
depending on their individual feasibility studies. Uranium exploration projects or 
companies whose feasibility studies are not confirmed were excluded from this study. 
 
 Valencia 
Forsys Metals Corp is an innovative uranium development company focused on 
creating shareholder value by developing uranium assets in Namibia. The Valencia 
Uranium Deposit, the Company‟s flag ship project, is 100% owned by Valencia Uranium 
(Pty) Limited and is one of only a handful of new uranium projects around the globe that 
is scheduled for production in next couple of years (Valencia Uranium, 2008). The 
Company holds five additional uranium licenses in the region, solidifying a pipeline of 
uranium projects far into the future (http://www.forsysmetals.com/valencia.htm). 
 
The water requirement for Valencia Uranium provided by NamWater is approximately  
3 Mm3 per annum (NamWater, 2011b). Abstraction of groundwater for construction 
could impact on existing groundwater users in terms of less water availability for 
abstraction in the alluvial aquifers. Permits have been obtained from the DWA to 
abstract 1,000 m3 per day for two years for the construction period. Abstraction could be 
from a combination of the Paleochannel and Khan aquifers (Valencia Uranium, 2010). 
The water requirement for Valencia is presented in Table 2.8. 
 
 Bannerman Resources (Etango Project) 
Bannerman Resources Ltd is an Australian company, listed on both the Namibian and 
Australian stock exchanges. The company has interests in two key properties in 
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Namibia: 80% interest in the Etango Project (EPL 3345) situated on the south bank of 
the Swakop River near Goanikontes; and the second prospect is EPL 3346, known as 
Swakop River, which is located at Bloedkoppie east of Langer Heinrich mine 
(Bannerman Resources Namibia, 2010). 
 
The water requirement for the Etango Project is estimated at 2.6 to 3.2 Mm3 per annum 
(Bannerman Resources Namibia, 2010). The water requirement for the Bannerman 
Resources is presented in the Table 2.8. 
 
 Reptile Uranium Namibia mine (Tubas / Tumas)  
Reptile Uranium Namibia (Pty) Ltd (RUN) is a wholly owned subsidiary of Deep Yellow 
Ltd, an Australian and Namibian stock exchange listed company. RUN holds 100% of 
four contiguous Exclusive Prospecting Licences (EPLs) covering 2,681 km2 and three 
additional adjoining EPLs covering 1,323 km2 where it is earning 65% in Joint Venture 
(JV) with Nova Energy Namibia (MME, 2010). 
 
Water will be abstracted from the palaeochannels underground water system that is in 
close proximity to the process plant. Fresh water could also be obtained from 
NamWater as and when available, either for all requirements or as top-up source. Water 
could be supplied either from the Kuiseb aquifer system, where NamWater is currently 
increasing the abstraction volume, or alternatively, from the Omdel aquifer system. The 
other alternative water supply is from the government proposed Mile 6 water 
desalination plant, which is currently under investigation (SoftChem, 2011; and 
NamWater, 2011b) RUN water requirements are presented in Table 2.8. 
 
 Marenica 
The project is 80% owned by Energy (ASX/NSX), formerly West Australian Metals, and 
20% by Jaco Smith. The company changed its name in late 2009 to better reflect a 
strategic focus on the Marenica project, located 30 km northwest of Trekkopje. In 
December 2009, Areva acquired an 11% equity stake in the company by purchasing the 
shareholding held by AIM-listed Polo Resources. The Marenica ore‟s potential for heap 
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leaching offers potential synergies with Areva‟s Trekkopje Mine (Mining Journal, 2010; 
and Marenica, 2011). 
 
Apart from negotiating with NamWater for water supply, Marenica believes that there is 
an opportunity for cooperation to possibly benefit from the Areva water desalination 
plant at Wlotzkasbaken. At this stage no agreement has been reached between Areva 
and Marenica. However, the water requirement for Marenica is presented in Table 2.8. 
 
 Extract Resources Limited (Rössing South - Husab Project) 
Extract Resources is an Australian and Toronto Stock Exchange listed uranium 
Exploration Company, whose primary interest is in Namibia. Rössing Uranium Ltd holds 
almost 20% of the shares. The Company‟s principal asset is its 100% owned Husab 
Uranium Project which contains two known uranium Prospects: Rössing South (EPL 
3138) and Ida Dome (www.extractresources.com).  
 
The project is owned by Extract Resources (ASX/ TSX/NSX; owned over 40% by 
Kalahari Minerals) via a 100% owned local subsidiary Swakop Uranium. The 2008 
discovery of the Rössing South deposit on the 630 km2 Husab licence area has made 
the company the developer of one of the world‟s largest, highest-grade uranium 
deposits, with an eventual output of perhaps 6,800 t/y U3O8 (CoM, 2010). 
 
Water demand is expected to be 1.2 Mm3 per annum during the development phase 
and 6.5 Mm3 per annum. During development, water will be supplied through a 
temporary water supply pipeline to be constructed from the NamWater reservoir near 
the Rössing Mine. During operation, water is expected to be sourced from the proposed 
desalination plant at Mile 6, to be constructed and operated by third parties (NamWater, 
2011b). 
 
2.6 Existing water source, supply infrastructure and capacities 
Bulk water supplies to the towns and mines in the area are all supplied with water from 
alluvial aquifers recharged by west-flowing ephemeral rivers. The existing water sources 
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are the Omaruru Delta (Omdel) and Kuiseb aquifers with Omdel already being 
abstracted above its permit limit of 9 Mm3/a.  In 2008, according to NamWater (2009), 
the Kuiseb aquifer was able to supply 5.1 Mm3/a compared to its sustainable yield of  
7 Mm3/a.  It was agreed that the boreholes in the Kuiseb aquifer can be upgraded to 
produce 6.5 Mm3/a, but this would require strong intervention (NamWater, 2003; 2007; 
2009; MME, 2010). 
 
The Kuiseb River is approximately 20 km south of Walvis Bay and the delta portion of 
the Omaruru River is around 80 km north of Swakopmund. Omdel and Kuiseb aquifer 
has distinctive characteristics in terms of catchment area, aquifer material composition, 
water quality, aquifer parameters, recharge potential, boundary conditions and internal 
aquifer sub-divisions.  
 
The water supplied from groundwater sources in the central coastal Namibia comprising 
of the Omdel and Kuiseb aquifer, is shown in a schematic layout in  
Figure 2.9 (NamWater, 2007; 2011a). The water is used for the purpose of bulk water 
supply to coastal consumers; namely; Henties Bay, Swakopmund, Walvis Bay and 
Arandis Municipalities; and the existing and planned mines. Each aquifer is described in 
more detail below: 
 
2.6.1 Omdel aquifers 
Omdel aquifer is located in the Omaruru River Delta near Henties Bay, consisting of 
four alluvium filled palaeochannels incised in the underlying bedrock.  Permit 10452, a 
permit to abstract, convey, use and sell water abstracted from the  Omdel alluvial 
aquifer in terms of Section 20 (5)(a) of the Water Act, 19956 (Act 54 of 1956), as 
amended and made applicable in Namibia, was issue on the 01 April 2006 to 
NamWater as a permit holder by the MAWF (NamWater, 2011a). 
 
Currently, the Omdel Water Supply Scheme, which is operated by NamWater, consists 
of 41 production boreholes distributed over the main channel from the coast to 
approximately 30 km inland. The boreholes have combined recommended water supply 
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capacity of 1,250 m3/h or 9 Mm3 per annum when all are installed and operational. 
Currently, groundwater abstracted from the Omdel aquifers is intended mainly for bulk 
water supply to Henties Bay, Swakopmund, Arandis Towns, Rössing Uranium Mine and 
Langer Heinrich Uranium Mine (NamWater, 2011a). 
 
 
Figure 2.9: Schematic layout of the central coastal Namibia water supply infrastructure 
Source: NamWater, 2007; 2011a. 
 
The current level of water demand from the Omdel aquifer has exceeds permitted 
allocation of 9 Mm3 per annum, as shown in Figure 2.10. This increase in demand is 
attributed to a growth in domestic and industrial demands, with both essentially related 
to increased uranium mining and exploration activities in the area (NamWater, 2011a).  
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Figure 2.10: Historic production with abstraction strategy 1 added 
Source: NamWater, 2011a 
 
To enable NamWater to supply water in the medium-term demand of “Omdel clients” 
two possible abstraction strategies are considered: 
 
Abstraction Strategy 1: In this scenario, considered the most probable one, there is no 
alternative source (e.g., desalinated water) and NamWater has to rely exclusively on 
Omdel water for another 3 years to supply the demand while establishing its own 
desalination plant. Figure 2.10 is a graphical representation of such an abstraction 
scenario. 
 
Abstraction Strategy 2: However, should an arrangement be reached with the Erongo 
Desalination Company (EDC) concerning the purchase price of water from the Areva 
Desalination Plant, is seems probable that abstraction from the Omdel aquifer can be 
reduced by 50% in early 2012 (see Figure 2.11). This strategy would be applicable in 
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the event of NamWater establishing containerised desalination plants (package plants) 
with the capacity to supply an additional 6 Mm3 per annum in a short period of time 
(approximately 18 months). The Omdel permit for abstraction application 
recommendation is provided in Box 2.2. 
 
 
Box 2.2: In the permit application to the MAWF, NamWater proposed that the current level of abstraction of 
9 Mm
3
 per annum from the Omdel aquifer be maintained for a further 3 years, where after abstraction is 
reduced to eventually comply by 2015 with the revised sustainability of 4.6 Mm
3
 per annum for the aquifer-
day system (i.e., Strategy 1). By implication this would require that a desalination plant be 
operational to supply in an anticipated deficit of minimum 6 Mm
3
 per annum by 2015. 
 
 
Figure 2.11: Historic production with abstraction strategy 2 added 
Source: NamWater, 2011a 
 
2.6.2 Lower Kuiseb aquifers 
The Lower Kuiseb Aquifers currently comprise the Swartbank, Rooibank A, Rooibank B 
and Dorop South aquifer compartments.  With the assistance of numerical modelling 
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and incorporating various time series of runoff and recharge events, the sustainable 
yield of the Lower Kuiseb Aquifers was determined to be around 7.0 Mm3/a.  Current 
estimates of the total volume of water contained in the various aquifer compartments 
amount to 200 Mm3/a (NamWater, 2003; 2009; and DWA, 1996). 
 
Additional groundwater has also been found in the Swartbank J-line area, however 
further exploration drilling and test pumping is still required before this source can be 
better quantified. In the above mentioned compartments there are 53 production wells in 
operation, scattered over a distance of approximately 30 km from the Kuiseb Delta at 
Dorop to Swartbank further south-east (Duvenhage, 2010; NamWater, 2009; DWA, 
1996). The projected (2012) summary of the sustainable yields of the Omdel and 
Kuiseb is given Table 2.6 below. 
 
Table 2.6: Developed and undeveloped groundwater sources in central coastal Namibia 
Aquifer Sustainable Yield (Mm3/a) Comment 
Lower Kuiseb Aquifers 7.0 Already developed 
Omdel Aquifer & Dam 4.5 Already developed 
Total 11.5  
Source: NamWater, 2009 
 
The existing bulk water supply infrastructure in the central coastal Namibia consists of a 
dam, boreholes, pumps, pipelines, reservoirs and associated electrical and mechanical 
equipment. Below is an overview of the various bulk water supply schemes supplying 
the central coastal Namibia (Duvenhage, 2010). 
 
 Omdel – Swakopmund Scheme: This scheme consists of the Omdel Dam with its 
abstraction and infiltration facilities, the well fields abstracting from the Omdel 
Aquifer, collector pipe work and reservoir, and a transmission main to the base 
reservoir in Swakopmund. 
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 Swakopmund-Rössing Scheme: From the Swakopmund Base pump station an 
above ground steel pipeline with three booster pump stations transfers the water into 
the 3 terminal Rössing reservoirs. 
 Swakopmund-Langer Heinrich Scheme: This scheme is designed to supply a 
maximum of 1.5 Mm3/a to the Langer Heinrich Uranium Mine.  The scheme consists 
of a base pump station at Swakopmund, two booster stations, a pipeline and 3 
terminal reservoirs at the mine. 
 Rössing-Trekkopje Temporary Scheme: This scheme consists of a pump station at 
the Rössing Terminal Reservoirs, a 34.6 km long, 250 NB steel pipeline to a 
reservoir on site of the Trekkopje Mine and a valve control system at this reservoir.  
The scheme was designed to convey 200 m3/h and was intended for temporary 
supply during construction and pilot testing. The scheme belongs to Areva and is 
operated by NamWater. 
 Present Operation of Schemes: Under normal circumstances it is common practice 
to supply Henties Bay, Swakopmund, Arandis, as well as the Rössing and Langer 
Heinrich mines from the Omdel Aquifer and the Walvis Bay area from the Kuiseb.  
Any surplus from the Kuiseb Aquifers is also conveyed to the Swakopmund Base 
Reservoirs, but limited by the reduced capacity of the Schwarzekuppe-Swakopmund 
Pipeline. 
 
In Table 2.7 below the capacities, demands on and sufficiencies of the main scheme 
components are summarised. 
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Table 2.7: Sufficiencies of scheme components 
 
    Source: NamWater, 2009 
 
From Table 2.7 above it can be seen that the Omdel-Swakopmund pipeline is unable to 
take additional amounts required and depending on where the new source(s) will be 
located, a section of the line will have to be replaced with pipes of larger diameters. The 
Swakopmund-Rössing scheme is also insufficient and upgrades are necessary. The 
Swakopmund-Langer Heinrich scheme is completely inadequate and the entire scheme 
Scheme/Scheme Component Unit Capacity
Required 
in FY2020
Surplus/
Deficit
Water Resources
- Omdel & Kuiseb aquifers Mm3/a 11.5 48.4 - 36.9
Omdel-Swakopmund Scheme
- pipeline m3/h 1 230 5 985 -4 755
- reservoirs m3 40 000 31 961 8 039
Swakopmund-Rössing Scheme
- pipeline m3/h 1 500 1 751 - 251
- pump stations m3/h 1 500 1 751 - 251
- reservoirs m3 60 000 47 048 12 952
Rössing-Valencia Scheme
- pump station m3/h  0  418 - 418
- pipeline m3/h  0  418 - 418
- reservoir m3  0 16 736 -16 736
Swakopmund-Langer Heinrich Scheme
- pipeline section Swakop to Etango offtake m3/h  205 3 164 -2 959
- pipeline section from Etango off-take to Husab & 
Tubas offtakes
m3/h  205 2 373 -2 168
- pipeline section from Husab & Tubas offtakes to 
Langer Heinrich
m3/h  205 1 079 - 874
- pump station at Swakop Base m3/h  225 3 164 -2 939
- booster 1 m3/h  225 2 373 -2 148
- booster 2 m3/h  225 1 079 - 854
- reservoir at Etango m3  0 30 137 -30 137
- reservoir at Husab m3  0 43 836 -43 836
- reservoir at Tubas m3  0 5 479 -5 479
- reservoir at Langer Heinrich m3 7 500 41 096 -33 596
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will have to be rebuilt to cater for Langer Heinrich‟s increased demand and the 
additional demands for Etango, Husab and Tubas mines (CoM, 2010). 
 
2.7 Water demand and supply  
The present water supply from the two sources used namely; Omdel and Kuiseb 
aquifers is around 16.150 Mm3/a. This is already close to or exceeding the sustainable 
yield of the two aquifers (NamWater, 2011a; 2011b). Due to this and some of the bulk 
water supply infrastructure having reached the end of its economic life, supply of water 
to coastal customers has recently been erratic with a resulting negative effect on the 
mine production at existing and on the development of new uranium mines. 
 
According to Drews (2010); Duvenhage (2010) and CoM (2010), the current uranium 
exploration and the envisaged development of additional uranium mines coupled to an 
expected reduction in the water volume allowable for abstraction from the Omdel 
Aquifer will, unless addressed urgently, within a year lead to serious water supply 
shortfalls in the area. The water demand in the central coastal Namibia (DWA, 1996; 
NamWater, 2009; Duvenhage, 2010; CoM, 2010) is expected to grow considerably in 
the future.  Driven by the high demand for uranium, the water demand of existing mines 
is expected to increase as well as new mines are likely to be established.  This in turn is 
expected to also have an impact on water demand by domestic consumers particularly 
in Swakopmund and Arandis. 
 
The water demand projection for the central coastal Namibia is presented in Figure 
2.12 below. This projection took into account the actual construction and process water 
demands as stated by the various mines as well as the expected growth of the towns in 
the area.  From Figure 2.12, it can be seen that if all the above-mentioned mines are 
commissioned, the water demand in the central coastal Namibia is expected to more 
than treble from 16.150 Mm3/a to 48.4 Mm3/a over the next ten years. 
 
The likelihood of the demand of all mines included in the projection materialising is 
dependent on various factors including the uranium price.  At this point in time (2011), it 
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seems unlikely that all of them will actually take off the ground. But it is difficult to say 
which will not. Before designing and tendering further, inputs on this issue will be 
required from each individual uranium mines in order to improve on these projections 
and subsequently the sizing of bulk water supply infrastructure. 
 
 
Figure 2.12: Water demand projection for the central coastal Namibia  
Source: Duvenhage, 2010 
 
2.8 Analysis of mining water resources requirements  
The main source of water (SAIEA, 2010) in the central coastal Namibia are fog, direct 
summer rainfall, surface water during the rainy season in the rivers running from the 
interior of the country through the central Namib, groundwater and seawater. There are 
four main ephemeral rivers following through the central Namib: the Omaruru, Khan, 
Swakop and Kuiseb Rivers. At the moment water is sourced from alluvial aquifers in the 
Omaruru and Kuiseb Rivers. A desalination plant was identified as the most viable 
option to provide a reliable supply of bulk water to meet the anticipated growth of the 
uranium mines (CSIR, 2008). The current water demand for 2011 at the coast (SAIEA, 
0.000
5.000
10.000
15.000
20.000
25.000
30.000
35.000
40.000
45.000
50.000
FY2010 FY2011 FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018 FY2019 FY2020
S
u
p
p
ly
 &
 D
e
m
a
n
d
  M
m
3
/a
Central Namib Area
Non-Mining Demand Mining Demand Bulk Losses
53 
 
2010; and NamWater, 2011b) is around 17.7 Mm3 per annum, with a deficit of 1.505 
Mm3 per annum for both mining and non-mining use. The mining accounts for 4.6 Mm3 
per annum. This level of abstraction is patently not sustainable. 
 
The government of Namibia has reaffirmed its support for the new seawater 
desalination project through the Cabinet approval of its development program and 
timeframe. The National Desalination Task Force (NDTF) has confirmed to the minerals 
industry that early water should be available towards end of 2013 with full production 
being achieved by April 2014 (SAIEA, 2010). The central coastal water supply strategy 
for mining and non-mining is presented Table 2.8.  
 
The following assumptions were derived from Table 2.8:   
 The (non-mining) demands of Henties Bay, Swakopmund, Walvis Bay, and Arandis 
are expected to increase by 1.5%, 4.0%, 1.5% and 5.0% per annum respectively; 
 The demand of Rössing is expected to increase to 8.0 Mm3/a by FY 2014; 
 The demand of Langer Heinrich is expected to increase to 7.5 Mm3/a by FY 2015; 
 Valencia‟s demand is expected to be 3.054 Mm3/a as from FY 2014; 
 Husab‟s demand is expected to be 8.0 Mm3/a by FY 2016; 
 Etango‟s demand is expected to be 5.5 Mm3/a in year FY 2015; 
 A provision of 1.0 Mm3/a for Tubas as from FY 2017; and 
 Bulk water losses of 5% were included. 
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Table 2.8: Water supply strategies in the central coastal Namibia 
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Source: NamWater, 2011b
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From Table 2.8, the main sources of water supply in the study mines (except for Areva 
Trekkopje mine) are Omaruru and Kuiseb river aquifers. The cumulative effect of mines 
using the river aquifer as a source of water for their production operations will lead to 
over abstraction of these aquifers. This will compromise the protection of limited water 
resources (groundwater) in the study area. 
 
The availability of desalinated water is critical and therefore the NamWater desalination 
plant need to be fast-tracked in order to be up and running as soon as possible. A 
quicker and more economic solution would be to re-enter into negotiations with Areva to 
use their intake structures (designed and built for double capacity) and add another 
module to the desalination plant. This option is strongly recommended because it would 
ensure the timely delivery of water, it should cost significantly less than constructing a 
new set of intake structures and it would have a much lower environmental footprint. 
The use of groundwater to meet mining water demand must be determined based on 
the sustainable yield of the affected aquifer, taking into account all other existing and 
potential users (SAIEA, 2010). 
 
2.9 Legislative framework for water-related supply in Namibia 
The management and regulation of mining activities falls within the jurisdiction of the 
MME; with environmental regulations guided and implemented by the Directorate of 
Environmental Affairs (DEA), within the MET. The water-related legislations are falling 
within the MAWF. The applicable legislations related to Namibian water are explained 
and presented in Table 2.9 below. 
 
Table 2.9: Legislative framework for water related supply in Namibia 
Legislation / law Section / interpretation 
The Constitution 
of the Republic of 
Namibia (1990) 
It states that the State ownership and responsibilities of the State extend from identification 
of water sources, development of water sources, purification of water and bulk distribution to 
distribution reticulation, quality control and assessment, conservation and protection of the 
resource, and research and monitoring. Responsibility for bulk water supply rests with 
NamWater, while responsibility for managing, facilitating, coordinating and supporting rural 
communities, to secure, operate and maintain water supply rests with the Department of 
Water Affairs (DWA) 
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Namibia Water 
Corporation Act 
(Act 12 of 1997) 
The Namibia Water Corporation Limited (NamWater) Act (Act 12 of 1997) mandates 
NamWater are to: firstly,  fulfill its primary business objective of bulk water supply i.e., 
sufficient quantities, suitable quality, cost effective, environmentally friendly and sustainable; 
and secondly, to undertake secondary business ventures i.e., water related services, 
supplying facilities and granting rights. 
Water Supply and 
Sanitation Policy 
(2008): 
 
In recognition of the water resources in Namibia being scarce, the Water Supply and 
Sanitation Policy (WSSP, 2008) stipulates the following priority ranking to the allocation of 
water where there are competing demands: 
 
 First priority: Water for domestic purposes, including livestock watering for both 
subsistence and commercial farming. 
 Second priority: Water for economic activities such as mining, industries and irrigation. 
Priorities for these activities will in each individual case have to be determined by their 
respective value in relation to the overall development objectives and plans for the 
country. 
 
According to the WSSP (2008), mining companies should develop their own water supply 
schemes or should provide the capital for the construction and development of water supply 
schemes infrastructure to mines provided that the government or the service provider only 
contributes to the expenditure if other consumers benefit from such infrastructure. Mines 
may negotiate and agree with any service provider to operate and maintain the water supply 
infrastructure based on full cost recovery principles on a commercial basis avoiding 
subsidies to the mines or pre-financing by government or service providers. 
Minerals 
(Prospecting and 
Mining) Act, (Act 
33 of 1992) 
It governs the regulation and control of mining operations. The Act provides for the 
reconnaissance, prospecting and mining for, and disposal of, and the exercise of control 
over, minerals in Namibia. Interestingly, the Namibian Minerals (Prospecting and Mining) Act 
does not grant water rights to the holder of an Exploration Prospecting Licence (EPL) or 
mining rights. However the Act details reporting requirements for monitoring of activities and 
compliance to environmental performance, such as disposal methods.   
The Environmental 
Management Act, 
(Act No. 7 of 2007) 
It promotes the sustainable management of the environment and the use of natural 
resources by establishing principles for decision making on matters affecting the 
environment. 
 
No abstraction of water from any prescribed water sources in Namibia without licences or 
permits from the relevant authority is allowed. In Namibia, water abstraction and disposal 
permits are required. The MAWF, DWA is responsible for issuing, monitoring and controlling 
water licenses and permits. The criterion for issuing licenses and permits are set out in the 
Water Act (1956) and Water Resources Management Act (2009). For mining abstraction and 
disposal, permits should be made to the DWA, and transferring to another license requires 
the DWA consent. 
 
58 
 
Environmental 
Investment Fund 
of Namibia Act (No 
13 of 2001) 
The Act provides for the establishment of the Environmental Investment Fund of Namibia to 
support sustainable environmental and natural resources management in the country and 
for a mechanism to turn environmental crimes into positive protection for the environment. 
Fines paid in terms of the Environmental Management Act, and money made from the sale 
of property which is forfeited in connection with such crimes, will be paid into the 
Environmental Investment Fund (SAIEA, 2010). 
Water Act (No. 54 
of 1956) 
This Act was inherited from South Africa and was replaced by the National Water Resources 
Act (No. 24 of 2004). The current Act makes provision for a number of functions pertaining 
to control and use of water resources, water supply and protection of water resources. The 
DWA is responsible for conservation and utilisation of these resources. A distinction is made 
between private and public water in terms of ownership, control and use. The Act does not 
recognise the natural environment as a water user, nor does it specifically address 
environmental sustainability (and is thus considered not consistent with the constitution). 
Water Resources 
Management Act, 
(Act 24 of 2004) 
This Act has been passed and published, but is not yet in force. Once promulgated, it 
replaced the Water Act (No 54 of 1956). The Act provides more specific procedures for 
water abstraction permitting that are much more tailored to Namibia‟s climate and 
geohydrology than the Water Act of 1956 (SAIEA, 2010). It provides for the management, 
development, protection, conservation, and use of water resources; to establish the Water 
Advisory Council, the Water Regulatory Board and the Water Tribunal; and to provide for 
incidental matters. 
 
2.10 Water management institutions in Namibia 
A simplified diagram in Figure 2.13 shows the roles of water management institutions in 
Namibia. The Namibian water sector comprises all water users and water sector 
stakeholders. However the main activities of the water sector are:  
 
 Water resource management including, regulation and policy;  
 Rural water supply including domestic and livestock consumption; and  
 Bulk water supply including urban (domestic), irrigation and livestock, industrial 
(manufacturing and mining) and recreation.  
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Figure 2.13: Namibia water sectors  
Source: Becker, 2002 
 
 
 Water Resources Management: The Directorate of Resource Management (DRM) 
within DWA is tasked with the function of resource management of the water supply. 
It has the responsibility for:  
 
 Water resource management strategy formulation;  
 Quantifying and monitoring Namibia‟s surface water and groundwater resources;  
 Water planning at international, national and regional levels;  
 Administering the water allocation system contained within the Water Act; and 
 Managing the water environment.  
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 Rural Water Supply: The Directorate of Rural Water Supply (DRWS) is the primary 
national government body directly involved in the supply of water to rural 
(communal) areas. The DRWS plans, designs, constructs and operates rural water 
supply schemes with full participation of the beneficiaries. The DRWS uses private 
Namibian engineering consultants to assist in the planning and design of water 
supply schemes including water supply infrastructure.  
 
 Bulk Water Supply: NamWater was formed as a commercial bulk water supply 
entity by the Namibian Water Corporation Act, promulgated in 1997. The State is the 
sole shareholder of NamWater and is in that capacity represented by the Minister for 
MAWF. A Board of Directors is responsible for the policy, management and control 
of the affairs of NamWater (MAWF, 2007). 
 
The above Figure 2.13 has provided a summary of how public water management 
works in Namibia. The Acts provide for public water utilisation and abstraction. 
NamWater is mandated to develop new resources for the private sectorsincluding 
mining and other industrials using private sector funding. This would necessitate 
formation of PPP‟s. The next section describes the functioning of PPP‟s. 
 
2.11  PPP in water supply 
The majority of governments both in the developed and developing countries are 
entrusted with the delivery of public infrastructure and services such as transport, 
telecommunication, energy, water, sanitation, health, education, policing, and defense 
through state owned monopolies or other public sector/government departments 
(Charles, 2006). This means that in several countries the government builds or 
purchases a physical asset, retains ownership, uses public sector employees or a 
private contractor to deliver the required service. The risks associated with the operation 
of the infrastructure remains with the public sector.  
 
Ecorys (2008) and Charles (2006) observed that the PPP is mode of procuring 
infrastructure and delivering services has proved untenable as the public sector entities 
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mandated with execution are characterised by inefficiencies, poor pricing policies, 
corruption, mismanagement, do not provide value for money, are constrained by 
budgetary resources and characterised by cost overruns and/or delays. 
 
Many governments and multilateral funding institutions acknowledge that the public 
sector alone cannot meet the funding requirements to bridge the local, national and 
global infrastructure gaps (Kintanar, n.d). PPP is becoming increasingly acknowledged, 
applied and proven throughout the world to be an efficient and effective method for the 
procurement of public infrastructure projects and services globally over years (RICS, 
2011; Deloitte, 2010; Ecorys, 2008; Charles, 2006). Governments are looking to PPP‟s 
to radically improve infrastructure networks in their countries and enhance service 
delivery to their people (Farlam, 2005). 
 
Private sector participation in the PPP is either through a company or entity specifically 
established for the purpose of undertaking the transaction in question. According to 
Avery (2010), the SPV will have at least two shareholders and those shareholders will 
have an interest in themselves carrying out some of the activities relating to the project. 
According to Bing (2005), risk is allocated to the party that is best able to manage it. 
 
PPP‟s potentially bring the efficiency of business to public service delivery and avoid the 
politically contentious aspects of full privatization. There are several negatives as well. 
The private sector is not always more efficient and the service provision is often more 
expensive to the consumer. Contracts are complex and demanding and prone to 
abuseby unscrupulous individuals, politicians or firms, unless controlled by disciplined, 
highly transparent procedures (Farlam, 2005). 
 
Table 2.10 provides a snapshot of PPP infrastructure projects in low and middle-income 
countries, by region and by type. Projects include management or lease contracts, 
concessions, green field projects, and divestitures. The database contains projects 
dating from 1990 to 2007. In sub-Saharan Africa, there were a total of 84 PPP projects 
by the end of 2007 (Aaron and Bolhim, 2009). 
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Table 2.10: Number of projects by region and type (1990 – 2007) 
Region Concession Divestiture 
Greenfield 
project 
Management and 
lease contract 
Total 
East Asia and Pacific 118 39 166 6 329 
Europe and Central 
Asia 
23 15 19 9 66 
Latin America and the 
Caribbean 
284 8 96 20 408 
Middle East and North 
Africa 
11 0 14 7 32 
South Asia 106 0 66 6 178 
Sub-Saharan Africa 52 3 15 14 84 
Grand Total 594 65 376 62 1,097 
Source: Aaron and Bolmin, 2009 
 
Most PPP projects in Africa are concession-based PPP‟s where users‟ rather than 
public authorities pay user charges. There are also many affernage contracts in the 
French tradition. Sectors with a legacy of below-cost pricing can prove difficult due to 
problems concerning the level or collection of fees e.g., water, electricity, passenger rail, 
which has led to management or lease contracts with limited capital investments in 
many cases (Aaron and Bolmin, 2009). 
 
According to Deloitte (2009), PPP units have been regaining popularity in recent years 
in Africa. By the end of 2007 period PPP units were established in Egypt, Malawi, 
Mozambique and Tanzania. In Mauritius and South Africa, PPP units wereestablished in 
1999 and 2002 respectively. Uganda and Kenya are in the process of formalizing PPP 
units. 
 
PPP‟s have existed for many years in the international water and waste water sectors. 
The considerations that influence the form and structure of PPP‟s in the water sector 
include the project‟s size, scope, complexity, regulatory and operational requirements, 
application of user charges and risk allocation (European Union, 2004). A total of 20 
water PPP projects by the end of 2007 were undertaken by service and management 
contract and leases (Aaron and Bolmin, 2009). Table 2.11 provides the water PPP 
projects by region and type (1991 – 2007). 
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Table 2.11: Water PPP projects by region and type (1991 – 2007) 
Region 
Total No. of 
Projects 
Concession Divestiture 
New Projects 
i.e., DBO/BOO 
etc 
Service & 
Management 
Contract & 
Leases 
East Asia & Pacific 282 116 8 146 12 
Europe & Central Asia 61 8 5 7 41 
Latin America & the 
Caribbean 
193 109 12 42 30 
Middle East & North Africa 15 0 0 6 9 
South Asia 9 1 0 4 4 
Sub-Sahara Africa 24 2 0 2 20 
TOTAL 584 236 25 207 116 
Source: Aaron and Bolmin, 2009 
 
ADB (2000) noted that some governments have generally had policies and institutions 
aimed at meeting water demand. However, public sectors cannot meet the water 
demand in many developing countries. The public sectors in the countries referred to 
are constrained by: 
 
 lack of finance; 
 limited access to or knowledge of the latest technology; 
 minimal in-house expertise in best practice water management and treatment; and 
 higher than necessary cost structures. 
 
Traditionally, the provision, management and financing of physical infrastructure assets 
has been with governments, financed through taxation, and in developing countries 
through bilateral and multilateral support (Akintoye and Li, 2003). Private sector 
involvement and investment in water supply is now seen as an option to overcome the 
investment, technology and expertise gaps. The incentives associated with private 
rather than public sector participation can also lead to improvements in the operational 
efficiency of water supply utilities. The private sector is an important source of new 
investment capital that is relatively scarce for many economies. It also brings 
management expertise and, in the case of foreign private investment, technologies and 
know-how which may not be presently available. Private Sector Participation (PSP) in 
water supply involves a continuum of options ranging from options with a relatively low 
level of PSP to those with high level of PSP (ADB, 2000).  
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PPP frameworks provide an important instrument for attracting investment. Indeed, 
PPP‟s have been identified as viable means to effectively address constraints of 
financing, management and maintenance of public goods and services (United Republic 
of Tanzania, 2009). Some of the current water PPP‟s by types are presented in  
Table 2.12. 
Table 2.12: Some current water PPP‟s by type 
Facility capacity PPP model & duration Awarded date 
Sydney Desalination Plant (value 
$1.76 billion 
250 megalitre/day DBO RFP issued 31/12/2008 
Bahrain, Tubli WWTP expansion 
(value $133 billion) 
230,000 m
3
 – 
350,000 m
3
 
DBO & 5 year operating 
contract 
RFP issued 01/01/2008 
Egypt, New Cairo WWTP 250,000 m
3
 BOO – 25 years RFP issued 01/12/2008 
Egypt, Abu Rawash WWTP 800,000 m
3
 BOO – 20 or 25 years In progress 
China, Harbin Qunli WWTP (value 
$56.8 million) 
150,000 m
3
 DBOM – 30 years 
Contract awarded 
30/11/2008 
China, Wenzhou Xipian, Zhejanga 
Province WWTP 
100,000 m
3
 DBOM – 26 years 
Contract awarded 
20/11/2008 
Mexico, Guadalajara Agua Prieta 
WWTP (value $150 million) 
734,000 m
3
 DBOM RFP issued 01/11/2008 
Source: Deloitte, 2009 
 
2.12 Implementation of PPP’s 
Agyemang (2011) noted that the initial motive for implementing PPP was typically about 
financial break through. There is a need to combine both public and private expertise as 
neither sector is able to deliver projects effectively and efficiently alone. The private 
sector has the ability to incorporate skill, innovation, motivation, well assessed risks and 
technology into infrastructure projects. The public sector, on the other hand, specialises 
in administrative aspects, as well as safety and well being of citizens. However, the 
public sector holds and executes larger projects which interest the private sector.  
 
Ecorys (2008) observed that PPP‟s are by no means a quick win. They require a well-
developed institutional, legal and policy framework in a given country to make PPP‟s 
happen. They also require well prepared projects and expert support upon tendering 
and contracting, as shown in Figure 2.14. PPP‟s allow governments to retain ownership 
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while contracting the private sector to perform a specific function such as building, 
maintaining and operating infrastructure, or providing basic services like water and 
electricity (Farlam, 2005). Both sides stand to benefit from the contractual agreement. 
Government earns revenue by leasing state-owned assets or alternatively pays the 
private sector for improved infrastructure and better service delivery. 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2.14: Implementing an efficient and effective successful PPP transaction 
Source: Ecorys, 2008 
 
There are six critical components of any successful PPP. While there is not a set 
formula or an absolute proof technique in crafting a successful PPP, each of these keys 
is involved in varying degrees were identified by NCPPP (2011). 
 
Statutory and political environment: The most senior public officials must be willing 
to be actively involved in supporting the concept of PPP‟s and taking a leadership role in 
the development of each given partnership. Equally important, there should be a 
statutory foundation for the implementation of each partnership. 
 
Public sector’s organised structure: Once a partnership has been established, the 
public-sector must remain actively involved in the project or program. On-going 
monitoring of the performance of the partnership is important in assuring its success.  
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Detailed business plan (Contract): A carefully developed plan will substantially 
increase the probability of success of the partnership. This plan most often will take the 
form of an extensive, detailed contract, clearly describing the responsibilities of both the 
public and private partners.  
 
Guaranteed revenue stream: While the private partner may provide the initial funding 
for capital improvements, there must be a means of repayment of this investment over 
the long-term of the partnership.  
 
Stakeholder support: More people will be affected by a partnership than just the public 
officials and the private-sector partner. It is important to communicate openly and 
candidly with these stakeholders to minimize potential resistance to establishing a 
partnership. 
 
Pick a partner carefully: The "lowest bid" is not always the best choice for selecting a 
partner. The "best value" in a partner is critical in a long-term relationship that is central 
to a successful partnership. A candidate's experience in the specific area of 
partnerships being considered is an important factor in identifying the right partner.  
 
The key lessons from global experience with PPP (ADB, 2006) for consideration in 
adopting and implementing of PPP, but not limited to: 
 
 Clarifying the objectives; 
 Detailed policy for implementing PPP; 
 Strategic planning and management by government is essential; 
 Project development by government; 
 Need to consider foreign systems as an alternative; 
 Rigorously analyse traffic projections; 
 Avoid renegotiation and midway changes; 
 Full and clear support by government is critical; 
 Implementation schedules need to be realistic; 
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 Proactive public communication and stakeholder management; 
 Transparent bidding process; 
 Development a clear policy on unsolicited proposals from the private sector; 
 Defined sources of revenue; 
 Proper allocation of risks; 
 Provide adequate protection for lenders; and 
 Beware of contractor-driven nature of Build-Operate-Transfer (BOT). 
 
2.13 PPP in developed and developing countries 
The PPP method is employed in both developed and developing countries. PPP has 
over the years proven to be a good procurement method for infrastructure projects. The 
partnership combines the efficiency, expertise and innovation, as well as appropriate 
risks allocation between both public and private sectors. This method provides an 
alternative avenue for capital needed for engineering projects. Due to the current global 
financial crisis, the financing options provided through PPP are increasingly becoming 
popular (Agyemang, 2011). 
 
2.13.1 PPP in developed countries 
Following success and progress made in some developed countries such as Australia, 
United Kingdom (UK), United States of America (USA), Canada and India, PPP has 
been acknowledged as an essential tool for meeting global infrastructure needs. The 
research confers that the PPP model facilitates value for money and enhanced 
infrastructural design, incorporating private sector innovation and investment expertise 
(Deloitte, 2009). Additionally, the research demonstrates that PPP‟s in Australia deliver 
projects for a price closer to the expected cost than projects procured through traditional 
mechanisms. On average, 23.5% of traditionally procured projects were completed 
behind time while 3.4% of PPP projects were completed ahead of time (RICS, 2011). 
 
In the United Kingdom (UK), Private Finance Initiatives (PFI‟s) have made a significant 
contribution to infrastructural provision over the last ten years, and currently account for  
10 - 15% of all infrastructure spending. While the PPP system in Canada has evolved 
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over time, lessons from past problems indicate a need to concentrate on procurement 
process efficiency and value for money. The establishment of the PPP Canada fund has 
demonstrated federal government support for PPP‟s and encouraged expansion in their 
use (RICS, 2011). Canada has about 20% of all its new infrastructure projects 
designed, built or operated by the private sector (Deloitte, 2010). 
 
The United States of America (USA) has been using PPP since the 1980‟s (Agyemang, 
2011). PPP which has been in use in India for around 15 years is the key to 
infrastructural development achievement. Moreover, the Indian PPP market has not 
been as adversely affected by the global financial crisis and is, therefore, in a relatively 
strong position to help finance infrastructure development (RICS, 2011). 
 
Governments will need to ensure strict regulatory conditions that are necessary for the 
successful implementation of projects. As a result, private participation in projects needs 
to be highly regulated so as to ensure that private players do not benefit at the expense 
of the general public (Agyemang, 2011). 
 
What can be learned from the experiences above is that, the PPP systems should 
demonstrate and encourage the transparency to provide a suitable platform for 
institutional investment. PPP‟s have a credible track record internationally in terms of 
infrastructure delivery and have the capacity to encourage greater collaboration 
between the public and private sectors. The PPP model does not only bring along value 
for money but incorporates private sector innovation, human resources and managerial 
expertise. 
 
2.13.2 PPP’s in developing countries 
South Africa has the greatest cumulative experience of PPP‟s in Africa, with over 50 
such partnerships in development or implementation at national or provincial level, and 
300 projects at municipal level, since 1994. The South African National Treasury, the 
key ministry that approves these deals, has built on almost a decade of PPP‟s, and has 
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developed a PPP Manual and Standardised PPP Provisions to guide all projects of this 
nature (Farlam, 2005). 
 
According to Burger (2006), the National Treasury PPP Unit in the government of South 
Africa is committed to delivering quality infrastructure and related services in line with its 
commitment to ensuring a better life for all. Alongside traditional procurement methods, 
PPP‟s play a central role in delivery, and government is committed to PPP‟s for projects 
with significant scope for private sector participation. The main legislation governing 
PPP‟s at the national and provincial levels of government is the Public Finance 
Management Act (1999) (PFMA) and Treasury Regulation 16. Municipal PPP‟s are 
governed under the Municipal Finance Management Act (2003) (MFMA), the Municipal 
PPP Regulations, and the Municipal Systems Act (2003) (MSA).  
 
Amongst successfully implemented PPP‟s in South Africa according to the National 
Treasury PPP Unit (2007) are: IT for the Department of Labour (information & 
technology - government); The Department of Trade and Industry (DTI) campus; 
SanPark concessions (tourism); Gautrain rapid rail link (transport); and Polokwane 
Hospital renal dialysis service (health services). 
 
A number of PPP‟s projects have been initiated and implemented using PPP‟s in some 
African developing countries. The section below highlights the some of the PPP 
achievements in the developing countries. 
 
Algeria has developed a successful PPP model for water desalination and has a track-
record in PPP procurement. However, relying on its hydrocarbon income, the country 
currently has a policy of procuring infrastructure through alternatives to PPP. In Egypt 
the successful New Cairo Waste Water project (NCWW) indicates the potential for 
future PPP procurement. Whilst the capacity of domestic banks to fund PPP‟s is limited, 
government support and a PPP enabling environment (including a recently enacted 
PPP Law), make Egypt a potentially vibrant PPP market, capable of attracting foreign 
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investment in sectors such as waste water, transport and healthcare (European 
Investment Bank (EIB), 2011). 
 
Tunisia has a history of user based concession projects and a potentially attractive 
environment for PPP investment. Whilst the domestic banking sector has limited 
capacity, long-term foreign currency funding may be a viable option for funding the 
projects currently being proposed in the water and electricity sectors. Morocco has a 
track-record in delivering concession based projects where the user/demand risk is 
carried by the private sector. The procurement of availability-based PPP‟s has built on 
that existing track-record and has successfully maintained the interest of local and 
international investors (EIB, 2011). 
 
2.14 PPP in water supply in Namibia 
2.14.1  An overview 
Namibia like many other African countries faces challenges in delivery of public services 
infrastructure including of maintenance and operational commitments. Existing water 
supply infrastructure needs to be upgraded or rehabilitated and new infrastructure 
needs to be provided in order to deliver public services more efficiently. Some PPP 
attempts have been made since Namibia independence in 1990. Most of the PPP‟s 
have been restricted to the transport (roads & rail), ICT for education, health and now 
mining sectors. However, private financing in water supply has been carried out in few 
local authorities (towns and municipalities).  
 
Namibia has no legislation or formally declared policy measure or guidelines to deal 
specifically with PPP transactions. However, multi-pronged initiatives have been taken 
by the Government to put in place a proactive policy and institutional framework for 
PPP‟s. In October 1998 a Working Group in the Ministry of Trade and Industry (MTI) 
prepared an outline framework for PPP‟s in Namibia following the PPP Master Class 
Conference held in Johannesburg. In June 2009 the International Monetary Fund (IMF) 
prepared a report on „Public-Private Partnerships: Building a Framework for Managing 
Fiscal Risks‟ at the request of the Government of Namibia. The report was not a policy 
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statement but more in the nature of technical assistance covering the approach to 
managing fiscal risks in PPP‟s (MTI, 2010). 
 
In the absence of an enabling policy, legislation, and guidelines covering PPP‟s have 
been cited as a key hindrance to addressing constraints to private investment and 
PPP‟s (MTI, 2010). In Namibia, there is currently very little expertise pertaining to PPP‟s 
though small pockets of PPP understanding reside across institutions and agencies.  
 
Namibia needs to create a clear legal structure, transparent institutional structure and 
policy to address constraints to private investment and PPP‟s. However, there is nothing 
specific in the legal framework that prohibits undertaking PPP transactions.  But lack of 
clear policy imparts significant uncertainty due to which public officials are 
apprehensive. The study conducted by the MTI (2010) highlighted the key feedback on 
the existing institutional and policy framework to deal with PPP‟sas given below: 
 
 There is a varied understanding of what a PPP is extending from outsourcing 
through privatisation and bank loans to State-Owned Enterprise (SoE) to any 
collaboration; 
 Government interviewees were wary of private sector‟s intent but willing to keep an 
open mind to explore PPP‟s; 
 Past experience of unreasonable expectations of private sector; 
 It was expressed that risk sharing to the private sector means that the Government 
needs to bear all the risks while the private sector gets all the rewards; 
 There was a feeling that with PPP‟s there will be higher tariffs; and 
 There is a greater level of experience with in some private parts of sector than in 
others. 
 
The following are some of the successful PPP implemented projects in Namibia: 
 
 Transport (Walvis Bay Corridor Group): The Walvis Bay Corridor Group (WBCG) 
is a PPP established to promote the utilisation of the Walvis Bay Corridors, which is 
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a network of transport corridors principally comprising of the Port of Walvis Bay, Port 
of Lüderitz, the Trans-Kalahari Corridor, the Trans-Caprivi Corridor, Trans-Oranje 
Corridor, and the Trans-Cunene Corridor. It was created in 2000 as a service and 
facilitation center to promote imports and exports via the Port of Walvis Bay for the 
Southern African Development Community (SADC) region  
(http://www.wbcg.com.na/uploads/media/Information_Leaflet_01.pdf). 
 
 Information Communication & Technology (ICT)-for-Education: This is a 
commitment of the Ministry of Education to the ICT-for-Education program. Its focus 
is on clear education objectives and innovative use of PPP‟s. The reasons why 
Namibia decided to develop PPP in ICT-for-Education were given (Takei, 2011) as: 
 
 To speed up implementation of the policy on ICT; 
 To develop the Namibian ICT economy; 
 To reduce the burden on taxpayers; 
 To incorporate ICT throughout the curriculum 
 To ensure that the trainees / students possess basic ICT literacy skills; and 
 To create local employment rather than outsourcing of a foreign solution and 
service providers through local educational ICT businesses. 
 
 Health (NABCOA): HIV/AIDS impacts thousands of people in Namibia and there is 
an increasing need for affordable quality healthcare. With donor funding for 
HIV/AIDS decreasing, uniting and utilising resources of both the public and private 
sectors in Namibia through PPP‟s is essential. PPP‟s are becoming more attractive 
as the country needs to sustain the levels of healthcare service without becoming 
entirely dependent on government and donor funding. NABCOA, a private sector 
NGO, uses PPP‟s instrumentally for providing HIV/AIDS workplace programs to 
various areas of Namibia. With the help of funding from the Global Fund and other 
organisations, NABCOA hopes to continue its success in PPP models through 
development of its own affordable medical aid product (Hanna, Paris and Wan, 
2010). 
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 Land delivery: The key problem in delivery of housing in Namibia is the lack of 
available serviced land, which is both slowing down the process of housing delivery 
and pushing up prices of serviced land. The limited availability of serviced land is 
mainly due to a lengthy and outdated approval process for proclamation, surveying, 
subdivision and registration of land, limited financial capacity at local authorities and 
lack of surveyors and other qualified personnel at local levels.  
 
Recently, some local authorities entered into a PPP for land service delivery. The 
availability of Targeted Intervention Program for Employment and Economic Growth 
(TIPEEG) program funding from central government, for three-years, starting with 
2011/12 fiscal year is an opportunity to scale up delivery. TIPEEG supports strategic 
high growth sectors, namely; agriculture, transport, tourism and housing and 
sanitation, as well as public works programs with high growth and employment 
creation potential. The total cost of TIPEEG over the next three financial years will 
be N$14.7 billion (National Planning Commission [NPC], 2011). 
 
2.14.2  PPP’slegal frameworks in Namibia 
Zhang (2005) argued that success of PPP resolves around availing an adequate and 
enabling legal and regulatory framework that clearly defines such arrangements. There 
are number of legislations and policy papers that have been promulgated over the years 
to guide the financing of bulk water supply in Namibia. Table 2.13 presents the key laws 
that impact on the PPP‟s in Namibia. 
 
Table 2.13: Key laws impacting PPP‟s in Namibia 
Legislation / law Section / interpretation 
 
 
The Constitution of the 
Republic of Namibia 
(1990) 
There are specific clauses in Namibia‟s Constitution (1990) that enable both PPP and foreign 
investments and, indeed, there are no provisions limiting the scope of PPP‟s in any manner. 
The following clauses provide the base on which a vibrant PPP framework may be built: 
 
Article 98 (1): Namibian economy shall be based inter-alia on the following forms of 
ownership: public; private; joint public-private; cooperative; co-ownership; small scale family. 
 
Article 99: Foreign investments shall be encouraged within Namibia subject to the provisions 
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of an investment code. 
 
Article 129: National Planning Commission in the office of the President for planning national 
priorities and directing national development. 
 
No provision limiting the scope of PPP; positive clauses that guarantee non discrimination 
(Article 10) 
 
State Finance Act 
Provides control and management of public finances – Treasury Approvals and Public 
Expenditure management 
Tender Board Act Regulates control and management of goods and services; establishes Tender Board 
 
Foreign Investment Act 
Makes provision for promotion of foreign investments in Namibia. 
 
Enables transfer of profits, retention of foreign currency, compensation for expropriation etc. 
Financial Sector Charter 
Launched in October 2009, this charter places the Financial Sector at the forefront for 
promoting broad based economic growth, wealth creation, and economic empowerment. 
Local Government Act 
 
Empowerment of Local Governments to deliver public services at the local level. 
Decentralization Policy Build capacity for developing and maintaining infrastructure at a local level. 
 
Proposed Legislative 
Amendments 
 State Finance Bill and Audit Bill 
 Public Procurement 
 Financial Intelligence Act 
 Financial Institutions and Markets Bill 
 Long Term Insurance and Pension Funds Act 
Source: Prashant, 2010 
 
2.14.3 PPP management institutions in Namibia 
Due to the absence of a policy framework, Namibia‟s institutional framework to deal with 
various stages of PPP lifecycle is also absent. Furthermore, the legal jurisdiction and 
authority of the institutional framework, to the extent that it is present, is also not clearly 
elaborated. Table 2.14 provides a snapshot of the institutions and their roles relating to 
PPP‟s in Namibia. 
 
Table 2.14: Institutions and their roles relating to PPP in Namibia  
Institutions Roles 
Cabinet Key approvals 
Ministry of Finance Treasury approvals 
National Tender Board of Namibia Regulations and procurement 
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National Planning Commission Planning of economic development 
Namibia Investment Centre Foreign investment and private sector promotion 
Line Ministries Sector planning, policy, governance 
Parastatals / specialized agencies Specific mandate pertaining to the sector development 
Regulators (where constituted) Sector regulation 
Local Governments Governance 
DBN Financing and intermediation for PPP‟s 
Source: MTI, 2010 
 
2.15 Conclusive remarks 
In this chapter, the main functions of the literature review were explained as providing 
an up-to-date account of what is known about water demand and supply to the central 
coastal Namibian mines from various sources. The chapter provideda conceptual and 
theoretical broad theme of infrastructure development using PPP‟s as a vehicle for 
investment and service delivery more particularly the benefits and rationale for PPP‟s, 
lessons learnt from experiences in developed and developing countries, recent trends in 
PPP investment and infrastructure procurement options, implementation of PPP‟s and 
legislative and institutional frameworks.  
 
The next chapter presents the methodology and techniques used for conducting the 
research. 
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CHAPTER 3: 
RESEARCH METHODOLOGY 
 
3.1  Introduction 
The main aim of this chapter is to outline and justify the research methodology used and 
also explain the procedure (techniques and tools) adopted. This chapter includes the 
philosophical basis of research and paradigms; research methodology or approaches 
chosen and why; research position, design, methods for data collection, analysis and 
presentation. 
 
3.2 Research philosophical foundations  
To clarify the research methodology and designs, and indicate the kind of evidence 
required, data captured and interpreted, it was important to understand the underlying 
philosophical background of the investigation relative to research methodologies 
(Chilipunde, 2010).  
 
For the purpose of this study, the term paradigm encompasses three issues. Firstly, the 
philosophical foundations and basic beliefs about the world. Secondly, the social and 
technical levels where guidelines exist as to how a research should be conducted. 
Thirdly, the methods and techniques ideally adopted when conducting research 
(Chilipunde, 2010). 
 
3.3 Research philosophy 
3.3.1 Ontological and epistemologicalviews 
Ontology is an assumption that individuals make about reality (Chilipunde, 
2010).Epistemology is delivered from two Greek words: “episteme”, which means 
knowledge or science and “logos” which means knowledge, information, theory or 
account” (Chilipunde, 2010). These two words demonstrate how epistemology is usually 
understood as “being concerned with knowledge about knowledge”. In other words, how 
we know what we know. Accordingly, the assumption of the best way of studying by 
focusing on hard facts or opinions is an epistemological assumption. 
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Epistemology refers to the nature of knowing and construction of knowledge and is 
divided into the positivist and anti-positivist stance. The former believing that true 
objectivity as an external observer is possible, the latter that the knower and known are 
interdependent and that social science is essentially subjective. The positivist studies 
the parts to understand the whole, they look for regularities and causal relationships to 
understand and predict the social world. The anti-positivist the social world can only be 
understood by occupying the frame of reference of the participant in action (Okolie, 
2011).  
 
Roux and Barry (2009), define paradigm as a set of ideas, assumptions and beliefs that 
shape and guidehow the world is perceived and reinforced by surrounding, or 
community of practitioners. Paradigmis a fundamental link between the different 
research activities. Four main factors influence the choice of a paradigm: the problem, 
the research, the methodology, and the desired outcome. 
 
According to Podges (2009), positivistic paradigm, associated with quantitative method, 
in the social science, assumes that social reality is independent and exists regardless of 
whether one is aware of it or not.  A phenomenological paradigm (linked to qualitative 
method) is a subjective approach which investigates perceptions in order to gain a 
better understanding of social and human behaviour. The phenomenological paradigm 
developed as a result of criticism of the positivistic paradigm. Table 3.1 provides the 
differences between positivistic and phenomenological paradigms. The best view that 
suits this study is phenomenological paradigm. 
 
Table 3 .1: Main research paradigms 
POSITIVISTIC PARADIGM PHENOMENOLOGICAL PARADIGM 
Data mainly quantitative Data mainly qualitative 
Data is specific and precise Emphasis is on quality and depth 
Uses large samples Uses small samples 
Concerned with the testing of the hypothesis Concerned with generating theories 
Very reliable Unreliable 
Validity is low Validity is high 
Source: Podges (2009) 
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3.3.2 Research methodologies 
The following methodologies (Podges, 2009) are associated with the positivist 
paradigm: 
 
 Cross-sectional study: It is a method to obtain information on variables in different 
contexts, but at the same time. 
 Experimental study: It is used to investigate the relationship between two variables. 
The independent variable is deliberately manipulated in order to observe the effect 
on the dependent variable. 
 Longitudinal study: It involves the study of a variable or group of subjects over a long 
period of time. 
 
The phenomenological paradigm as defined by Podges (2009) consists of: 
 
 Action research: It is applied research to find an effective way of bringing about a 
conscious change in parity controlled environment. 
 Case studies: The focus is on understanding the dynamics present within a single 
setting, often used in exploratory research. 
 Ethnography: The researcher uses socially acquired and shared knowledge to 
understand the observed patterns of human activity. 
 Feminist perspective: A challenge to traditional research paradigm from woman‟s 
point of view. 
 Grounded theory: A systematic set of procedures are used to develop a derived 
theory about a phenomenon. 
 Hermeneutics: Focuses on the historical and social context surrounding an action. 
 Participative enquiry: It involves participants in the research as fully as possible in a 
study that is conducted in their own group or organization. 
 
The case study research was applied to this research. This is because it focuses on 
investigating and understanding the mines water demand and supply; and exploring the 
applicability of PPP in water supply infrastructure projects with reference to central 
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coastal Namibia. According to Denscombe (2003), the value of a case study lies in that 
it offers the opportunity to explain why outcomes happen. 
 
3.4 Research reasoning 
When conducting research, there are two methods of reasoning; namely deductive and 
inductive. Inductive reasoning is more open-ended and exploratory, especially at the 
beginning. Deductive reasoning is narrow in nature and is concerned with testing or 
confirming hypotheses. Even though some research involves both deductive and 
inductive reasoning processes, this specific study is purely based on deductive research 
rather than inductive research. This is because in the study theory is defined and 
hypotheses to be tested were formulated based on that theory (Phiri, 2010). 
 
This study is adopts a phenomenological paradigm since it investigates perception of 
phenomena in a natural environment. Both qualitative and quantitative data are needed 
for evaluation of the research problem. The study is therefore a triangulation of data and 
method. 
 
3.5 Chosen research methods and approaches for 
3.5.1 Research methods 
Research methodology concerns the way in which a research proceeds to solve a 
problems (Buys, 2002). Methodology refers to the principles and procedures of logical 
thought process applied to a scientific investigation (Chilipunde, 2010). 
 
For the purpose of this study, the research adopted the multi-case studies approach 
with mixed method of data collection (triangulation). Both qualitative and quantitative 
approaches were adopted hence incorporating triangulation which is the method of 
combining qualitative and quantitative approaches. The rationale behind the choice of 
this method is that it enables a more thorough understanding of the impacts of water 
demand and supply to the mines. Qualitative research as an approach facilitated an 
understanding of phenomena from the perspective of the participants. Data was mainly 
collected through interviews with NamWater, mines, government‟s ministries and key 
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informants. The role of the quantitative data throughout this research is to support the 
qualitative findings collected mainly via the questionnaire. 
 
The case studies involved the investigation and analysis of the state of water demand 
and supply of three (3) operational mines in the central coastal Namibia. They also 
involved investigation of PPP applicability in water supply. A focus group discussion 
with ten (10) NamWater employees selected from different divisions and departments 
was held to get more clarity and enhance the understanding of the phenomena studied.  
 
3.5.2 Research design 
Phiri (2010) and Yin (2003) define research design as a logical sequence that links 
empirical data collection to initial research questions and the eventual conclusion. Phiri 
(2010) and Yin (2003) state that at least four issues, namely: what questions to study; 
what data are relevant; what data to collect; and how to analyse the results, are dealt 
with in the research design. This research adopted the multi-case study approach as a 
method. This greatly assisted in structuring and understanding the problem. 
 
Research design describes a roadmap for conducting research (Leedy and Ormrod, 
2010). It is also referred to as a strategy to integrate the different components of the 
research project in a cohesive and coherent way. The function of a research design 
(Nyagwachi, 2008; Leedy and Ormrod, 2010) is to ensure that the evidence obtained 
enable answering the initial question as unambiguously as possible. 
 
A flow diagram as shown in the Figure 3.1 identified by Agyemang (2011) was adopted 
for this study research method. It comprises four stages. The first stage takes a look at 
identifying the research objectives, design of the method and extension background 
knowledge of the topic. The second stage was focused on the data acquisition, 
conducted by gathering information and responses from a case study. The third stage 
was the interpretation and analysis of the responses. This was carried out with methods 
such as statistical analysis (Excel) and comparative analysis. The fourth stage 
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represents the conclusions and recommendations, drawn from the data analysed and 
suggesting recommendations for future research. 
 
 
 
 
 
 
 
 
 
 
Figure 3.1: Flow diagram of research process 
Source: Agyemang, 2011 
 
3.5.2.1 Multi-case studies 
In this study, three case studies on three operational mines, namely: Rio Tinto Rössing 
Uranium Mine, Langer Heinrich Uranium Mine and Areva Trekkopje Uranium Mine. The 
findings and evidence obtained from multi-case studies were complemented by 
evidence from other sources such as documentary evidence and archive records to 
draw up conclusions and recommendations. Due diligence was applied when 
interpreting case studies to ensure the elimination of unwanted and distorted 
information in the data. This was achieved by making sure that only the required data 
were included in the study. 
 
3.5.2.2 Study population and sampling techniques 
The sample stratum consisted of three selected operational mines in the central coastal 
Namibia, namely: Rio Tinto Rössing Uranium mine, Langer Heinrich Uranium mine and 
Areva Trekkopje Uranium mine were undertaken. The target population was 
knowledgeable staffs in operational uranium mines. However, the prospective mines or 
companies with DFS confirmed and plan to start with operations in the next 2 - 10 years 
(as from January 2011), were included in the target population. 
 Objectives 
 Research design 
 Background 
 Methodology 
 
Data acquisition 
Data interpretation and analysis 
Conclusions and 
recommendations 
Literature review 
Survey 
Statistical analysis and comparative 
analysis 
Provide conclusions and 
recommendations for future research 
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Information on the operational and prospective mines / companies were obtained from 
CoM and MME. Meanwhile, the water demand and supply requirements of the 
operational and prospective mines were obtained from NamWater, which were initially 
provided by the respective mines. Information on applicability of PPP approach in water 
supply was obtained from all the stakeholders interviewed, namely; mines, NamWater, 
government (MME, MET, MAWF), and selected key consultants. 
 
Non-probability sampling was used because the focus of this study was on in-depth 
information and not making inferences of generalisations. The mines were selected 
because they were considered informative; or rather they possessed the required 
characteristics. The cases selected, offered in-depth information that were considered 
relevant to this study. In particular, purposive sampling was used to get a representative 
and non-biased sample to increase the validity and reliability of collected data. The 
MME and CoM provided the data on the operational and prospective mines in the study 
area. This assisted to get a clear and well represented sample. 
 
3.5.2.3 Qualitative and quantitative research 
Both qualitative and quantitative research methods were employed in this research 
study. The data collected was in twofold: 
 
(i) The qualitative method 
Results obtained were interpreted in comparison to the sub-problems identified in 
Chapter 1. Qualitative method was designed to investigate and describe perceptions, 
beliefs, norms and phenomenon (Phiri, 2010), which lead to water supply influences on 
the mines. The qualitative information was obtained using semi-structured and 
unstructured interviews (face-to-face, telephone, email). Data collected were interpreted 
in relation to the sub-problems and hypotheses of the study. 
 
(ii) The quantitative method 
This data was obtained mainly from the questionnaire response and archived records. 
The data was computed into an excel spreadsheet. An analysis was undertaken for 
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each mine in relation to water demand and supply, alternative water source, cost 
associated with water supply infrastructure development, human resources 
requirements, and applicabilityof the PPP approach in water supply. 
 
A quantitative data collection approach to this study meant substantial datasets were 
required as well as the inclusion of tables and statistics in the final submission. In 
quantitative research, the aim is to determine the relationship between an independent 
variable (water supply) and a dependent variable (mines). The quantitative method 
approach was designed to obtain numerical data (Phiri, 2010). 
 
3.5.2.4 Data validity, reliability, ethics and limitations 
As recommended by Leedy and Ormrod (2010), all data collected and contained in this 
study, primary and secondary, was checked and verified with the source to avoid 
distorted and inaccurate reporting. Prescribed criteria and standards for admissibility 
were adopted to control data usage in the study. This was achieved by ensuring that 
any data not meeting or complying with the criteria were excluded from the study. All 
literatures and any other work reviewed and used in this study were acknowledged. 
Information obtained from questionnaires and interviews was treated in a strictly 
confidential manner and only used for this study. 
 
3.6 Sources of evidence for data collection  
The use of different methods of data collection is likely to increase the validity and the 
reliability of the data. Yin (2003) states that there are six sources of evidence for data 
collection in the case study protocol: 
 
 Archival records; 
 Documentation; 
 Interviews; 
 Direct observation; 
 Participants observation; and 
 Physical artefacts. 
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This study used archival records, documentation and interviews as the sources as the 
other three remaining sources above were not relevant to the study. Two types of data 
were collected during this study; namely primary and secondary data. Primary data 
were collected by means of two methods namely; questionnaires and face-to-face 
interviews conducted with mines, government, NamWater and key informants. Primary 
data was collected over the period of July 2011 to September 2011. 
 
Secondary data was obtained through a review of existing selected material according 
to its relevance to the research such as journal publications, conference papers, books, 
dissertations, the internet, newspapers and documents obtained from respondents. The 
main criterion for the selection of secondary data was that it had to be relevant to the 
particular sub-problems and to testing the hypotheses. 
 
The use of the secondary data includes: 
 It supports ease and fast track in conducting the research. 
 Factual and quantitative information were provided. 
 
3.7 Data collection methods 
Accurate data collection is critical to conducting scientific research. Various options for 
collecting data were considered in this study. These included a combination of personal 
interviews, telephone interviews, focus group discussion and questionnaires. Table 3.2 
provides a summary of the research instruments employed in this study. 
 
Table 3 .2: Data collection instrument 
Instruments Data collection process 
Interviews with key informants, 
experts and selected 
participants 
 Conduct face-to-face and telephone interviews; 
 Use semi-structure and unstructured interviews; and 
 Develop a summary evidence tables for each discussion. 
 
Questionnaires 
 Develop questionnaire; 
 Address issues relevant to water supply to the mines in the central 
coastal Namibia; and 
 Test the functionality and usability of the questionnaires on a 
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group of 15 NamWater employees. 
Focus group discussion 
 Informally discussed among the colleagues at work; 
 Explore the subject in depth to get adequate information; and 
 Summarize the views and opinions during interactions. 
 
Qualitative and quantitative data collection involve the phases of sampling, permissions, 
selecting types of data, selecting forms for recording data, and administering the data 
collection as shown in Table 3.3. At each phase, the approaches differ from each other. 
In mixed methods research, it is helpful to conceptualize the data collection as either 
concurrent or sequential and to relate the data collection procedures to the specific 
types of mixed methods design. 
 
Table 3.3: Phases in the data collection process for qualitative and quantitative research 
 
Qualitative data collection 
Phases in the 
process of research 
Quantitative data collection 
 Purposeful sampling strategies 
 Small numbers of participants & sites 
Sampling 
 Random sampling 
 Adequate size to reduce 
sampling error and 
provide sufficient power 
 From individuals providing access to site 
 Institutional review boards 
 Individuals 
Permissions 
 From individuals 
providing access to sites 
 Institutional review boards 
 Individuals 
 Open-ended interviews 
 Documents 
 Audiovisual materials 
Data sources 
 Instruments  
 Checklists 
 Public documents 
 Interview protocols 
 Observational protocols 
Recording of data 
 Instruments with scores 
that are reliable and valid 
 Attending to field issues 
 Attending to ethical issues 
Administering data 
collection 
 Standardization of 
procedures 
 Attending to ethical 
issues 
Source: Vezile, 2010 
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In this study, the following data collection methods instruments were used: 
 
(i) Questionnaire 
A survey questionnaire was chosen as the primary method for data collection for this 
study. A questionnaire was developed and tested for functionality and usability on ten 
(10) officials from NamWater with sound knowledge on water supply and an 
understanding of PPP concepts and principles. The questionnaire was divided into five 
sections designed to address relevant issues to the study and provide data on: 
 
 Section A: Personal and organisation information (of the interviewees); 
 Section B: Water demand and supply to the mines; 
 Section C: PPP‟s (Budget, benefits, risk transfer, project management, model); 
 Section D: Water supply cost implications; and 
 Section E: Institutional and human capacity in the water supply. 
 
The questionnaire developed for the study was based on a five (5) Likert type scale. 
Vezile (2010) states that the Likert type scale is preferred to other forms of questions, 
such as dichotomous or open-ended questions, as it provide ordinal data. Hence, the 
following 5 Likert type scale was used in this study with 1 being strongly disagree and 5 
being strongly agree:  
 
 Strongly disagree, or strongly not preferred = 1 
 Disagree, or not preferred = 2 
 Neutral, or neutral = 3 
 Agree, or preferred = 4 
 Strongly agree, or strongly preferred = 5 
 
The questionnaire was designed based on the research sub-problems and hypotheses 
identified in Chapter 1 of this study. The questionnaires were distributed for completion 
amongst the identified organisations, to be precise; operational mines within the study 
area, NamWater, government and selected knowledgeable consultants in the water and 
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mining environments. The consultants were chosen based on the number of years of 
experience in the industry of 10 years and above.  
 
A questionnaire was directed to the top management that actively involved in the water 
and mining industries. The questionnaire to the respondents was accompanied by the 
cover letter (Annexure B) explaining the proposed research study. The letter contained 
the following information: self-introduction; purpose of the study; brief explanation of the 
importance of the study; assurance of confidentiality; and specific deadlines for 
returning the questionnaire. The questionnaire is attached as Annexure C. A reminder 
letter in Annexure D was sent to the respondents who did not return the questionnaire 
on time. 
 
The adoption of the questionnaires as a method of data collection was chosen because: 
 It assists in speeding up the research period.  
 It provides information such as direct and factual. 
 
(ii) Interviews 
Data was gathered by: 
 Semi-structured interview, which is a dual purpose technique, was also employed 
since it can collect factual information and at the same time deeper insight into 
specific aspects through asking of additional questions (Kyereh and Hoffman, 2008). 
 Unstructured interview, enquiring different views of different people in government, 
private sector (mines) and consultants (with knowledgeable skills and experiences 
on water and mining). The unstructured interview was employed since it has been 
diversely described as naturalistic, autobiographical, in-depth, narrative or non-
descriptive (Kyereh and Hoffman, 2008). 
 
Both interviews above were used to supplement the information obtained from the 
questionnaire. In order to obtain valuable data, the researcher adopted a non-
judgmental approach during the interview process. Information obtained from the 
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interviews was treated in a strictly confidential manner and was used for this academic 
study purpose and acknowledged accordingly. 
 
The adoption of the interview method to collect data was chosen because it would: 
 Allow a great understanding of the phenomenon studied and create further thinking; 
 Afford an opportunity to the researcher to understand the views of different 
stakeholders‟ on the matter and validate their responses; and 
 The subject matter of this research is industry sensitive. 
 
(iii) Focus group discussion 
To enhance and deepen the understanding of water demand and supply and the 
applicability of PPP approach in water supply provided for in the research questionnaire, 
ten (10) participants chosen on the basis of experience and portfolios held from 
NamWater‟s various divisions and departments were organised into a group discussion. 
The main purpose was to discuss specific selected information from the research in 
order to gain an understanding and explore in-depth existing scenarios on water 
demand and supply and PPP applicability in water supply. The focus group discussion 
is also a cost-effective technique for soliciting and provoking views and opinions of 
various people. The focus group discussion questionnaire used as a guide during 
discussion is attached as Annexure E. 
 
3.8 Procedure for data analysis 
The data collected was analysed using the MS Excel package. The reliability of the five 
point Likert scale used in the questionnaire was tested for internal consistency using the 
Cronbach‟s coefficient alpha α. Values of α ≥ 0.5 are an applicable indication of the 
reliability of the scale. A value of Cronbach‟s alpha α = 0.8231 was obtained indicating a 
good reliability of the scale. The overall ranking of the constraints by the respondents 
was obtained by the Mean Score (MS) (Akampurira, Root and Shakantu, 2007). The 
MS for each constraint was calculated using the formula: 
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MS = ∑ (fXs) 
             N 
Where 
f = frequency of response to each rating (1-5) for each constraint; 
s = score given to each constraint by the respondents, ranking from 1 (strongly 
disagree or strongly not preferred) to 5 (strongly agree or strongly preferred); and 
N = Number of responses to that constraint. 
 
In case of the occurrence of a tie, a criterion for ranking was obtained based on the 
percentage of respondents strongly agreeing to the identified constraint. Data on the 
self-completion questionnaire, semi-structured and unstructured interviews obtained 
from each case study were individually analysed and interpreted, before cross-analysis 
was conducted for the whole study. Validity of this study was ensured by using the 
correct sampling instruments. Reliability was ensured by the use of a simple language 
in the interviews and questionnaires while ambiguous questions and instructions were 
avoided. The analysed data was presented in text, tables and graphs to illustrate the 
various impression based on the findings.  
 
3.9 Generalisability 
Generalisability is based on the frequent occurrence of a phenomenon and so when 
there is sufficient data to support the validation of a hypothesis, a premise exists to 
generalise the behaviour of such data in similar circumstances (Okolie, 2011). The 
extent to which the findings and conclusions of research conducted on a population 
sample can be generalised or extended to the entire population.  
 
However, due to its foundation in probability theory, generalisation cannot be regarded 
as conclusive (Okolie, 2011). Generalisability is more applicable in quantitative research 
involving large samples than qualitative research. The rule is, the larger the population 
sample, the more the results tend towards generalisation.  
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3.10 Conclusive remarks 
This chapter provided the research philosophy and paradigms, philosophical basis of 
the research, research reasoning, research methodology and methods of data collection 
approaches. 
 
Data obtained from multi-case studies, questionnaire and documentary evidence were 
individually analysed using Excel package and interpreted, before cross-analysis was 
conducted for the whole study. The analysed data were presented in text, tables and 
graphs are shown in the following chapter that looks at data presentation and 
associated items.  
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CHAPTER 4: 
CASE STUDIES, DATA PRESENTATION, ANALYSIS, TESTING OF 
HYPOTHESES AND RESULTS 
 
4.1  Introduction 
This chapter presents the results, discussion and analysis, testing of hypotheses. The 
results are presented as descriptive summaries of data on water demand and supply in 
the CCN mines and the applicability of PPP approach, potential benefits, risks, 
challenges, model and applicability in water supply.  
 
The statistics in the form of frequencies and means scores are interpreted and 
discussed. Focus group discussion results, opinions and suggestions by respondents 
with regard to water demand and supply to the mines and PPP approach are presented. 
Tables, figures and charts are used for data presentation, analysis and interpretation of 
results. 
 
4.2 Presentation and analysis of the results 
The questionnaire was divided into two parts, namely, Part A and Part B. Part A 
covered the demographic and organisational details while Part B covered the main 
questions. Part A had one section, while Part B had three (3) sections. The analysis and 
presentation of the research questions was done as follows:  
 
 Section I: Demographic and organisational information 
 Section II: Water supply 
 Section III: PPP 
 Section IV: Institutionaland human capacity development 
 
A number of questions in the questionnaire required responses based on a five-point 
Likert scale. The difference between the lower and upper ends of the five-point 
continuum thereon is as indicated below: 
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1 – Strongly disagree / strongly not preferred 
2 – Disagree / not preferred 
3 – Neutral / neutral 
4 – Agree / preferred 
5 – Strongly agree / strongly preferred 
 
Tables showing percentage responses to a scale of 1 to 5, and a Mean Score (MS) 
ranging between 1.00 to 5.00 were generated. MS‟s were computed for each statement 
to enable interpretation. The extent of ranges was determined by dividing the number of 
continuums, which is 4 by the 5 relative points. Therefore the ranges between the 
relative points equals to 0.80. The ranges relative to the MS are defined as follows: 
 
1) ˃ 4.20 ≤ 5.00: between agree and strongly agree / strongly preferred, or preferred; 
2) ˃ 3.40 ≤ 4.20: between neutral and agree / neutral, or preferred; 
3) ˃ 2.60 ≤ 3.40: between disagree and neutral / not preferred, or neutral; 
4) ˃ 1.80 ≤ 2.60: between strongly disagree and disagree / strongly not preferred, or 
not preferred; and 
5) ˃ 1.00 ≤ 1.80: between strongly disagree/ stronglynot preferred. 
 
4.3 Interpretation and analysis of results based on the questionnaire: Part A  
The aim of Part A (Section I) was to provide an overview of the respondents‟ 
demographic and organisational information, namely: gender, age, sector represented, 
position in the organisation, qualifications, and position in the organisation. The 
responses to the questionnaire in Part A, Section I are presented and analysed as 
follows: 
 
4.3.1 Distribution and response rate to questionnaire 
The institutions interviewed were NamWater, mines (Rössing Uranium, Langer Heinrich 
uranium and Trekkopje uranium), government (MAWF, MME, MET) and specialists / 
consultants on water and mining environment, presented in Figure 4.1. All institutions 
selected to be part of the survey have an influence on the water and mining operation. 
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NamWater supplies bulk water to the mines; MME issues EPLs and MLs to the 
prospective mining companies; MAWF coordinates water resources management, 
planning and monitoring, and management of the water environment; MET coordinates 
the EIAs and other aspects of environmental management.  
 
The uranium exploration projects / companies were not part of the survey. Thus, no 
questionnaire was sent to them. However, information on water requirement for 
exploration uranium projects / companies was obtained from NamWater. Figure 4.1 
depicts the numbers of questionnaires administered. 
 
 
Figure 4 .1: Response summary of survey responses by institution / sector 
 
A total number of 100 questionnaireswas distributed to the identified institutions. Figure 
4.1 presents the population distribution of the respondents and the percentage 
responses to the questionnaires. Out of 100 questionnaires, 70 questionnaires were 
completed and returned. The response rate was, thus 70%. The rest of the 
questionnaires were not returned, and no reasons were given by the respondents for 
the non-responses. In the field of organisational research, according to Bryman and Bell 
(2003), a range of response rates of 30% - 94% is acceptable. Therefore the response 
rate of 70% was sufficient and considered adequate for this study. 
 
Respondents rated the various categories of statements using a five point Likert scale 
“strongly disagree” to “strongly agree”, and/or “strongly not preferred” to “strongly 
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preferred” relative to occurrence. MSs were computed to each statement to determine 
the measure of central tendency to enable interpretation of the percentage responses. 
NamWater shows the highest proportion of respondents. This can be attributed to the 
fact that NamWater is responsible for bulk water supply to the mines.  
 
4.3.2  Demographic questions 
In Part I of the research questionnaire answers to background questions and an 
overview of the respondents‟ characteristics such as age, gender, qualification, work 
sector and position held were asked.  
 
4.3.2.1 Age group 
The age group of the respondents were analysed and presented with the aid of line 
graphs in Figure 4.2. 
 
 
Figure 4.2: Age group vs. the gender of the respondents 
 
The analysis from Figure 4.2 indicates that 30 (or 42.9%) of the respondents were in 
the 35 - 44 age category. This is an indication that more relatively young people are in 
influential positions both in the public and private sectors. The other reason could be 
that people in that age category were assigned to complete the questionnaire due to the 
responsibilities in the organisation represented and/or have knowledge and experience 
in the water demand and supply as well as PPP. 
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4.3.2.2 Gender of respondents 
The responses with regards to gender effect are analysed and presented in Figure 4.3. 
 
 
Figure 4.3: Gender responses 
 
The analysis from Figure 4.3 indicates that 48 (or 69%) of the respondents were male 
and 22 (or 31%) were females. The conclusion that could be drawn out of this is that the 
water and mining sectors are dominated by male workers. Due to the nature of the 
industry, only small populations of females consider water and mining as a career 
option. 
 
4.3.2.3 Qualification of the respondents 
The responses with regards to the attainment of highest qualifications are presented in 
Figure 4.4. 
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Figure 4.4: Qualification attainment of the respondents 
 
The analysis from Figure 4.4 indicates that all the respondents have attained formal 
tertiary academic qualifications, with the highest being Bachelor‟s Degrees holders 
(33%) followed by Master‟s Degree (30%) and Honours Degree (26%). The Doctoral 
Degree and Diploma holders were the least ranked with 7% and 4% respectively. 
 
4.3.2.4 Work sector of the respondents 
Figure 4.5 depicts the work sector of the respondents represented in the study. 
 
 
Figure 4.5: Work sector of the respondents 
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Figure 4.5 shows that the majority of the respondents (46%) were from the public 
sectors. In this study three government institutions which were made up of three (s) 
selected ministries namely; MME (20), MAWF (20) and MET (10). 
 
4.3.2.5 Position of the respondents 
Figure 4.6 presents the positions held by the respondents in their respective 
organisations. The analysis from Figure 4.6 indicates that the majority of the 
respondents (60%) are in senior management positions within their organisations. This 
implies that the respondents are knowledgeable of the current situation with regards to 
water demand and supply to the central coastal Namibian mines as well as PPP 
applicability approach to water supply. 
 
 
Figure 4.6: Number and percentages of respondents in relation to their occupational positions 
 
4.4 Interpretation and analysis of results based on the questionnaire: Part B  
Table 4.1 and Table 4.2 present the results of the main research questions which 
include water supply, PPP, water supply cost implications and human and institutional 
capacity development. The aim is to obtain information about the opinions and views of 
respondents regarding water demand and supply and applicability of PPP in water 
supply. The responses to the questions in this section are analysed and presented as 
follows: 
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4.4.1 Water demand and supply 
Water demand and supply was divided into Part A and B. Part A addressed the water 
sources and justification of the proposed desalination plant by NamWater. Part B dealt 
with the additional water supply capacity required by the mines.  
 
4.4.1.1  Water sources and justification for a desalination plant 
To determine the sufficiency of water sources that cater for the mines‟ water demand 
and supply, respondents were asked to state “Yes” or “No” to the question provided in 
the questionnaire. The results of responses are analysed and presented in Table 4.1. 
 
Table 4.1: Water sources and justification for a desalination plant 
 
Water sources and desalination plant 
 
Response 
Total 
response 
Response 
percentage 
(%) 
Total 
(%) 
Yes No Yes No 
Does Namibia have adequate water sources to 
cater for growing water demand for the mines? 
4 66 70 5.7 94.3 100 
Is the escalation of water cost associated with  
The planned desalination plant justifiable? 
57 13 70 81.4 18.6 100 
Is the planned development of development of 
desalination facility in the central coastal Namibia 
justifiable? 
70 0 70 100 0 100 
 
Results from Table 4.1 indicates that 66 (or 94.3%) answered “No” to the question 
“Does Namibia have adequate water sources to cater for growing water demand for the 
mines?‟, while only 4 (or 5.7%) of the respondents answered “Yes” to the same 
question. This finding is supported by the literature which reveals that the existing water 
sourcesin the area are limited to Omdel and Kuiseb river aquifers. Due to water high 
demandsfromthe existing and prospecting mines, the existing water sources will not be 
able to sustain the future growing water demand (NamWater 2011a, 2011b). 
 
A total of 57 (or 81.4%) of the respondents answered “Yes” to the question „Is the 
escalation of water cost associated with the planned desalination plant justifiable‟? The 
reason for this answer could be that there is a need to increase water output to meet 
current and future supply requirements to the mines in study area. Only 13 (or 18.6%) 
answered “No” to the same question. 
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Table 4.1 indicates that all respondents i.e., 70 (or 100%) answered “Yes” to the 
question„ Is the planned development of development of desalination facility in the 
central coastal Namibia justifiable‟? This is an indication that the proposed planned 
NamWater desalination plant in the area is seen as an alternative solution to supplying 
the existing and new mines with water. 
 
4.5.1.2 Additional water supply capacity required for the mines 
Respondents were asked to rate on the scale of 1 (strongly disagree) to 5 (strongly 
agree) by indicating the extent to which they strongly agree or strongly disagree with 
additional water supply capacity required for the mines as shown in Table 4.2.  
 
Table 4.2: Additional water supply capacity required 
 
Given an overall MS of 2.73, which is ˃ 2.60 ≤ 3.40, for all the three statements in Table 
4.2 indicates that the respondents were in disagreement with the statements, except for 
the statement „The proposed development of a desalination plant is a worthy an 
alternative to the current water source and would contribute towards water supply‟, 
which respondents strongly agree with. This statement was the highest ranked with a 
MS of 4.46 and 90.0% (i.e., 21 + 42 = 63; thus 63 / 70 x 100 = 90.0%). The respondents 
are of the opinion that to ensure long-term security access to bulk water supply and 
distribution to the mines, the solution is to build a desalination plant which will function 
as an alternative solution to the water supply. 
 
A total of 51 (or 72.9%) respondents strongly disagree with the statement that „If the 
operation of future uranium mines does not commence as planned, there will be 
Additional water supply capacity required 
Ranking / No. of responses  
Mean 
       Score 
 
Rank 
     Overall 
    Mean 
    Score 
Strongly disagree.................Strongly agree 
1 2 3 4 5 
The proposed development of a desalination plant 
is a worthy an alternative to the current water 
source and would contribute towards water supply. 
0 3 4 21 42 4.46 1 
 
 
 
 
2.73 
If the operation of future uranium mines does not 
commence as planned, there will be operational 
and financial risks in running the planned 
desalination plant. 
32 19 14 3 2 1.91 2 
The expertise required to manage and operate the 
desalination plant is readily available locally. 
33 26 2 7 2 1.84 3 
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operational and financial risks in running the planned desalination plant‟. This is also 
reflected by a very low MS of 1.91. The reason for this could be that if the prospective 
mines do not commence as planned, NamWater will supply water to other major 
industries and local authorities in the area. There are four major local authorities in the 
area, i.e., Walvis Bay, Swakopmund, Arandis and Henties Bay which could benefit from 
an improved water supply. NamWater is the bulk water supplier to the local authorities 
in the country. 
 
Furthermore, Table 4.2 indicates that 59 (or 84.3%) of the respondents strongly 
disagree with the statement that „The expertise required to manage and operate the 
desalination plant is readily available locally‟. Sub-problem number 4 of this study 
identified the lack of human resources in water supply chains. This has a negative effect 
on the water supply.  
 
4.5.2  Public-Private Partnerships (PPP) 
Tables 4.3 to 4.8 present the results on the applicability of PPP in water supply 
infrastructure projects. Issues covered are PPP budget, associated benefits, risk 
management, project management and the PPP model. The results are analysed and 
presented below: 
 
4.5.2.1  PPP budget 
On a scale of 1 (strongly disagree) to 5 (strongly agree), respondents were asked to 
rank a set of statements on PPP budgeting in the built environment by indicating the 
extent to which they „strongly disagree‟ or „strongly agree‟. The responses are 
presented in Table 4.3. 
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Table 4.3: PPP budget 
 
Given an overall MS of 4.22, which is ˃ 4.20 ≤ 5.00, for all the five statements included 
in the category of “PPP Budget” indicates that the respondents are in agreement with all 
the statement in Table 4.3. Even though at MS 3.7 is the lowest ranked statement 
compared to others, it is still greater than 3.50, which is the cutoff the level of agreement 
or disagreement. Any value equal or above 3.50 is good shows the level of agreement. 
It can be deemed that the opinions expressed in the statements in Table 4.3 are 
considered to be between agree and strongly agree. 
 
The results on Table 4.3 indicate that the respondents strongly agree with the 
statement „Financial constraints and managerial limitations of government, part of the 
water resources development and management activities may be shared under PPP 
model‟. The statement was the highest ranked with 95.7%. The reason could be that the 
respondents felt that financial constraints and funds management would be well 
managed and shared between public and private sectors under PPP arrangements. 
This is consistent with the literature whereby budget constraints are eased (Spackman, 
2002), whole life costs reduced (Grimsey, 2004), and monitoring and accountability 
strengthened (Hartley, 2003). Also, PPP‟s allow governments to access alternative 
private sources of capital, allowing important and urgent project to proceed when 
otherwise they may not be possible. 
PPP budget 
      Ranking / No. of responses  
Mean 
        Score 
 
Rank 
    Overall 
     Mean 
       Score 
Strongly disagree.................Strongly agree 
1 2 3 4 5 
The use of PPP‟s would mitigate 
effects of budget restrictions in the 
public sector capital budgets. 
1 3 5 32 29 4.21 3 
 
 
 
 
 
 
 
 
4.22 
PPP brings forward investment and/or 
ensures that optimal maintenance 
strategies are followed. 
5 11 7 23 24 3.71 5 
Full cost recovery is expected on 
Operation and Maintenance (O & M) 
and replacement. 
3 2 6 34 25 4.09 4 
A partnership between NamWater and 
private sector is important to bring 
efficiency in water service delivery. 
0 0 3 29 38 4.50 2 
Considering the financial constraints 
and managerial limitations of 
governments, part of the water 
resources development and 
management activities may be shared 
under PPP model. 
0 1 2 24 43 4.57 1 
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The respondents also strongly agree that „A partnership between NamWater and the 
private sector is important to bring efficiency in water service delivery‟. This was ranked 
number 2 with 54.3%. The respondents agree with the following statements that, „full 
cost recovery is expected on operation and maintenance and replacement‟, and „the 
use of PPP would mitigate effects of budget restrictions in the public sector capital 
budgets‟, and ranked them 3rd and 4th respectively. Table 4.3 indicates that respondents 
ranked statement „PPP brings forward investment and/or ensures that optimal 
maintenance strategies are followed‟ the least at number 5 with 67.1%. 
 
4.5.2.2  PPP associated benefits 
On a scale of 1 (strongly disagree) to 5 (strongly agree), respondents were asked to 
rank set of statements for PPP associated benefits in the built environment by indicating 
the extent to which they „strongly disagree‟ or „strongly agree‟. The responses are 
analysed and presented in Table 4.4. 
 
Table 4.4: PPP associated benefits 
 
Given an overall MS of 3.92, which is ˃ 3.40 ≤ 4.20, for all the fourteen (14) statements 
included in the category of “PPP associated benefits” indicates that the respondents are 
in agreement with all the statements in Table 4.4. All the results indicate that 
PPP associated benefits 
Ranking / No. of responses  
Mean 
       Score 
 
Rank 
     Overall 
     Mean 
     Score 
Strongly disagree.................Strongly agree 
1 2 3 4 5 
Value-for money 1 2 2 38 27 4.26 2 
 
 
3.92 
 
Potential for delivery, especially large scale 
projects 
3 13 6 23 25 3.77 11 
Gains from innovation, due to private sector  
creativity  
3 6 9 30 22 3.87 8 
PPP‟s provide a platform for sector-wide 
cooperation 
3 3 2 29 33 3.89 7 
Financing from the private sector 0 4 7 21 38 4.33 1 
PPP‟s do not affect government responsibility 3 4 13 24 26 3.94 6 
Capacity building and creation of synergy 1 4 8 29 28 4.13 5 
PPP‟s can increase the volume of business 0 12 9 21 23 3.57 13 
PPP‟s attain high efficiency and quality 3 3 4 28 32 4.19 3 
PPP‟s promote „competitiveness and fair 
competition 
2 10 16 23 19 3.67 12 
Better risk allocation 2 4 7 26 31 4.14 4 
Whole life costing 0 12 10 25 23 3.84 9 
Innovation  8 2 9 27 24 3.81 10 
Greater asset utilization 6 10 17 19 18 3.47 14 
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respondents are in agreement with the statements except the „greater asset utilisation‟ 
statement which is below 3.50, an indication that the respondents were in disagreement 
with it. With an overall MS of 3.92, it shows the level of agreement with the statements.  
 
From the responses displayed in Table 4.4, it can be seen that respondents strongly 
agree with the statement „financing from the private sector‟ number 1, with 84.3%. The 
other statements that make up the top five ranked under „PPP associated benefits‟ 
were: „value-for-money‟ (92.9%), „PPP‟s attain high efficiency and quality‟ (85.7%), 
„better risk allocation‟ (81.4%) and „capacity building and creation of synergy‟ (81.4%). 
„PPP‟s can increase the volume of business‟ (62.9%), and „PPP‟s promote 
competitiveness and fair competition‟ (60%). The least three statements ranked under 
was „greater asset utilization‟, with 52.9%. 
 
These results are in consistent with literature on PPP potential associated benefits and 
successes. The results are significant to this study. It means PPP‟s strengths and 
benefits in water supply can delivery efficiency, enhance investment and better risk 
allocation amongst others. 
 
4.5.2.3 Risk management 
On a scale of 1 (strongly disagree) to 5 (strongly agree), respondents were asked to 
rank set of statements for risk management in the built environment by indicating the 
extent to which they „strongly disagree‟ or „strongly agree‟. The responses are analysed 
and presented in Table 4.5. 
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Table 4.5: Risk management 
 
Given an overall MS of 4.20, which is ˃ 3.40 ≤ 4.20, for all the five statements included 
in the category of “Risk Management” indicates that the respondents were in agreement 
with all the statements, which are all above MS of 3.50 as shown in Table 4.5. This was 
also supported by the literature reviewed which reveals that risks should be allocated to 
the party which can minimize and manage the risk most effectively. Where no party has 
a clear comparative advantage in managing the risks, they should be shared. 
 
Table 4.5 shows that the respondents have ranked highly the statement „Successful 
PPP‟s require existence of an adequate risk management system for appropriate 
transfer of risks to the party best suited to manage it at least cost‟. This statement is 
ranked number 1 by 91.4% and a MS of 4.43. This could be attributed to the fact that 
the perceived risks by financial institutions and investors can be addressed well through 
the PPP arrangement. The lowly ranked statement at number 5 was „PPP model must 
show the type or risks involved in PPP transactions‟ (78.6%).  
 
The results above are important to this study in the sense that the key characteristics of 
PPP include transfer of risk to the private sector, which is the main benefit. PPP‟s allow 
risk which is most able to be managed by the private sector, tobe transferred to them.  
 
 
Risk management 
Ranking / No. of responses  
Mean 
      Score 
 
     Rank 
       Overall 
      Mean 
       Score 
Strongly disagree.................Strongly agree 
1 2 3 4 5 
Successful PPP‟s require existence of an 
adequate risk management system for 
appropriate transfer of risks to the party best 
suited to manage it at least cost. 
0 2 4 26 38 4.43 1 
 
 
 
 
 
 
 
4.20 
PPP procurement brings forward investment 
and/or ensures that optimal maintenance 
strategies are followed. 
1 7 9 25 28 4.03 4 
PPP model must show the type of risks 
involved in PPP‟s transactions. 
2 8 5 30 25 3.97 5 
It is important that risks be transferred to a 
party or partner that could best bear it 
without jeopardizing economic growth 
opportunities. 
3 3 2 30 33 4.29 2 
There is evidence of contractors or 
customers seeking to shift risk onto the other 
party after signing the contract. 
0 4 5 29 32 4.27 3 
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4.5.2.4  Project management 
On a scale of 1 (strongly disagree) to 5 (strongly agree), respondents were asked to 
rank set of statements for risk management in the built environment by indicating the 
extent to which they „strongly disagree‟ or „strongly agree‟. The responses are analysed 
and presented in Table 4.6. 
 
Table 4.6: Project management 
 
Given an overall MS of 4.15, which is ˃ 3.40 ≤ 4.20, for all the five statements included 
in the category of “Project Management” indicates that the respondents were in strongly 
agreement with all the statements, which areall above a MS of 3.50 as shown in  
Table 4.6. Literature reviewed on project management reveals that it is important to 
have a project management structure in place from the beginning of any project. In 
handling a certain responsibilities for a project, government is accessing a range of 
skills offered by the private party. These include all the skills required in the 
development or upgrading of infrastructure, project management skills, contract 
management skills and procurement skills. 
 
The results on Table 4.6 indicates that the statement that „Increased use of a project 
management approach facilitates PPP deal flow or throughout‟ was strongly agreed by 
the respondents. The statement with the MS 4.50 is ranked number 1 with 97.1%. The 
second highest ranked statement was „Project management can provide an incentive 
Project Management 
Ranking / No. of responses  
Mean 
       Score 
 
      Rank 
      Overall 
      Mean 
      Score 
Strongly disagree.................Strongly agree 
1 2 3 4 5 
Increased PPP tenders leads to increased 
demand for project management services. 
2 3 5 29 31 4.20 3 
 
 
 
 
 
 
4.15 
Increased use of a project management 
approach facilitates PPP deal flow or 
throughput. 
0 0 2 31 37 4.50 1 
Project management can provide an incentive 
for focusing on measurable, tangible benefits 
ahead of long-term strategic needs. 
2 2 0 32 34 4.34 2 
Project management, poorly applied, can 
create new management processes that do not 
add enough value to offset their cost. 
4 4 6 29 27 4.01 4 
Project management can require new skills 
that may be difficult for some managers to 
adopt. 
12 2 7 23 26 3.70 5 
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for focusing on measurable, tangible benefits ahead of long-term strategic needs‟ with 
94.3%.  
 
It was followed by the „Increased PPP tenders lead to increased demand for project 
management services‟ and „Project management, poorly applied, can create new 
management processes that do not add enough value to offset their cost‟ ranked 
number 3 and 4 with 85.7% and 8.0% respectively. The lowest ranked statement was 
„project management can require new skills that may be difficult for some managers to 
adopt‟ with 70.0%. Table 4.6 shows that the lowly ranked statement has MS 3.70 with 
20% of the respondent strongly disagree with the statement. Though lowly ranked with 
MS 3.70 it is still above 3.50, which clear indicate that the respondents are in 
agreement.  
 
4.5.2.5  PPP model  
On a scale of 1 (strongly disagree) to 5 (strongly agree), respondents were asked to 
rank the „strongly disagree‟ or „strongly agree‟ PPP model in water supply infrastructure 
projects. The responses were analysed and presented in Table 4.7. 
 
Table 4.7: PPP model 
 
Given an overall MS of 2.58, which is ˃ 1.80 ≤ 2.60, for all the nine statements included 
in the category of “Project Model” indicates that the respondents were in disagreement 
with most of PPP model statements in Table 4.7, though they were in agreement with 
two PPP model statements namely; „BOO / BOT / BOOT / DBFO‟ and „lease contract‟. 
PPP Model 
Ranking / No. of responses  
Mean 
      Score 
 
      Rank 
       Overall 
       Mean 
       Score 
Strongly disagree.................Strongly agree 
1 2 3 4 5 
1 Consultancy Arrangement 20 38 2 8 2 2.06 6  
 
 
 
 
2.58 
2 Operations or Management Contract 3 13 6 23 25 3.49 3 
3 Lease Contract 3 6 9 30 22 3.89 2 
4 Concessions 33 30 2 3 2 1.73 8 
5 
Built Own Operate (BOO) / Built 
Operate Transfer (BOT) / Built 
Operate Own Transfer (BOOT)/ 
Design Built Finance Operate (DBFO)  
0 4 7 21 38 4.33 1 
6 Privatisation 19 21 12 13 5 1.79 7 
7 Joint Venture (JV) 17 8 6 30 9 1.54 9 
8 Cooperative Agreements 21 26 15 5 3 2.19 5 
9 Divestiture 27 21 10 5 7 2.20 4 
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For comparison purposes according to literature (Earl and Regan, 2003), joint ventures, 
where the private sector provides a management role for public services or the public 
sector sell services to the private sector; have also become the norm in industrialized 
countries. The disagreement by respondents on the some of the PPP model statements 
could be attributed to the conditions and durations. 
 
The analysis from Table 4.7 indicates thatthe respondents strongly agreed with the 
„BOO / BOT / BOOT / DBFO‟ with a MS 4.33 which reflects strong agreement and 
84.3%. The second highest ranked strongly agreed mode is „lease contract‟ with a MS 
of 3.89 and 74.3%. The respondents strongly disagree with the rest of the PPP model 
indicated, namely; „operations or management contract‟ with MS of 3.49 and 68.6%, 
„divestiture‟ with MS of 2.20 and 68.6%, „cooperative agreements‟ with MS of 2.19 and 
67.1%, „consultancy arrangement‟ with MS 2.06 and 82.9%, „privatisation‟ with1.79 and 
57.1%, „concessions‟ with 1.73 and 90.0%, and „Joint Venture (JV)‟ with MS  
of 1.54 and 35.7%. 
 
The results validated the literature that there are range of PPP models that allocate 
responsibilities and risks between the public and private partners in different ways. 
BOOT / BOT is said to be a fast option for improving bulk water supply. It is also 
attractive to private financial institutions. 
 
4.5.3 Water supply cost implications 
Respondents were asked to state their organisationaI annual budgetary allocation with 
regard to water supply infrastructure development and management intended for the 
mines. The aim is to determine the finance from various institutions for water supply 
infrastructure projects. Table 4.8 with the provided scale was used as a guide. 
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Table 4.8: Institutional budget allocation towards water supply infrastructure project 
 
Given an overall MS of 2.85, which is ˃ 2.60 ≤ 3.40, for two statements included in the 
category of “Institutional budget allocation towards water supply infrastructure” indicates 
that the respondents were either in disagreement or neutral with the two statements in 
Table 4.8. Literature indicated that insufficient funds and limited access to capital poses 
a threat to water supply development. Government found it very difficult to fund new 
water supply infrastructure as well as allocate enough budget for the operating and 
maintaining of the existing water supply infrastructure. The inadequacy of external 
finance especially from the mines to meet government half way derails effective water 
supply. Equally, NamWater does not currently meet water demand for the mines in the 
central coastal Namibia due to amongst other access to funds.  
 
Table 4.8 indicates that a total of 88.6% of the respondents have indicated that their 
institutions have no budget allocation towards „new water supply infrastructure 
development and extension‟. Only about 15 or 21.4% of the respondents indicated that 
their institution allocated budget towards new water supply infrastructure development 
and extension. Out of 70 respondents, 30 or 42.6% indicated that they have no 
provision of water supply budget towards „operating and maintaining of the existing 
water supply infrastructure‟. A total of 28 out of the 70 respondents indicated that their 
organisation make a budget towards „operating and maintaining of new and existing 
water supply infrastructure‟. 
 
 
Institutional budget towards water supply 
infrastructure 
Ranking / No. of responses  
Mean 
      Score 
 
     Rank 
      Overall 
      Mean 
     Score 
No budget.........................over 10,000,000.00 
1 2 3 4 5 
New water supply infrastructure 
development and extension 
27 35 14 8 7 2.94 1 
 
 
2.85 Operating and maintaining of new and 
existing water supply infrastructure 
17 13 11 23 5 2.76 2 
  
SCALE: 
1 = No budget 
2 = Under N$ 500,000.00 
3 = N$ 500,000.00 – 1,000,000.00 
4 = N$ 1,000,000.00 – 10,000,000.00 
5 = Over N$ 10,000,000.00 
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4.5.4  Human and institutional development 
Tables 4.9 and 4.10 present the responses of institutional capacity and personnel skills 
in water supply and incentives for retaining personnel in water supply. The results were 
presented as shown below: 
 
4.5.4.1 Institutional capacity and personnel skills in water supply 
Respondents were asked to state whether there is capacity within their institution to 
participate in PPP projects. Respondents were asked to answer this question by stating 
“Yes” or “No”. The responses were displayed in Table 4.9.  
 
Table 4.9: Institutional and personnel skills in water supply 
 
 
Institutional and human resources in water supply 
 
Response 
Total 
response 
Response 
percentage 
(%) 
Total 
(%) 
Yes No Yes No 
Do you think your company should participate in PPP 
projects for water supply? 
43 27 70 61.4 38.6 100 
Are the any additional personnel skills in your 
organisation to make PPP a success? 
9 61 70 12.9 87.1 100 
Does skill shortage hinder water supply infrastructure to 
the mines? 
65 5 70 92.9 7.1 100 
 
 
Table 4.9 shows that majority of respondents 61.4% indicated “Yes” to the question 
„Do you think your company should participate in PPP projects for water supply‟. The 
majority of the respondents 87.1% indicated that they did not have any additional 
personnel skills in their organiations to make PPP a success. Only 12.9% of the 
respondents indicated that their institutions have additional personnel skills to make 
PPP a success in their organisation. 
 
This is an indication that Namibia will need to hire expertise in PPP infrastructure 
development, particularly water supply, if the planned desalination plant by NamWater 
is to be realised. Table 4.9 further reveals that an overwhelming 92.9% of the 
respondents said that skill shortage can hinder water supply in infrastructure 
development. Only 7.1% of the respondents pointed out that skill shortage do not hinder 
water supply infrastructure development. 
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Literature reveals that some of the reasons that could be attributed to the above results 
are the fact that Namibia like some countries in Africa is characterised by a systematic 
under-investment in human capital. This has resulted in a labour force with a skewed 
distribution of skills, career opportunities and work-place experience. Therefore, lack of 
technical and managerial skills have a negative effect on the water supply. 
 
4.5.4.2 Incentives for retaining personnel  
Respondents were asked to rate appropriate incentives for retaining employees in an 
organisation by selecting and indicating the extent to which they were „strongly not 
preferred‟ or „strongly preferred‟. The responses were analysed and presented in  
Table 4.10. 
 
Table 4.10: Incentives for retaining personnel 
 
Table 4.10 shows that majority of 92.9% indicated „attractive salaries‟ as the best 
incentives options for retaining personnel as reflected by the highest with MS of 4.44 
and a total of 65 or 92.9%. This is followed by „good governance‟ (84.3%), „job 
satisfaction‟ (74.3%), „interest free study loans for employees‟ (65.7%), and „payment of 
bonuses‟ (61.4%). The least preferred incentives are indicated as „improved conditions 
of employment service‟ (60.0%) and „payment of scarcity allowance to key skills or 
expertise‟ (41.4%. 
 
Incentives for retaining 
personnel 
Ranking / No. of responses  
Mean 
      Score 
 
      Rank 
    Overall 
    Mean 
    Score 
      Not preferred.....................Strongly preferred 
1 2 3 4 5 
Attractive salaries 0 2 3 27 38 4.44 1  
 
 
 
 
3.85 
Payment of bonuses 2 15 10    18 25 3.70 5 
Payment of scarcity allowance to key 
skills or/ expertise 
8 19 13 14 15 3.09 7 
Interest free study loan for employees 2 16 6 17   29 3.79 4 
Good governance 1 3 7 23 36 4.29 2 
Job satisfaction 3 6 9 19 33 4.04 3 
Improved conditions of employment 
service 
7 9 12 19 23 3.60 6 
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Given an overall MS of 3.85, which is ˃ 3.40 ≤ 4.20, for all seven (7) statements 
included in the category of “Incentives for retaining personnel” indicates that the majority 
of the respondents were in agreement statements in Table 4.10. However, the 
respondents disagree with the statement “Payment of scarcity allowance to key skills or/ 
expertise” with MS of 3.09 which is below the 3.50 the cutoff point for agreement or 
disagreement.  
 
Other incentives (which are not part of the above) identified by respondents in the 
studythat can be used to attract and retain employees are „performance agreements 
and a realistic rewards system‟; and „awards for exceptional performance‟. 
 
Literature reviewed indicated that employees are an asset to any business and 
management need to value them. In most cases, recruiting goes with resources 
including money. Money is a means for accommodating the economic needs of workers 
(Thwala and Monese, 2008). 
 
4.6 Presentation and analysis of focus group discussion 
The focus group interview was only held with ten (10) NamWater staff members 
selected from different divisions and departments. The focus group discussion 
happened after questionnaire. The results are presented in Table 4.11.  
 
Table 4.11: Number of participants in the focus group discussions 
Division / Department Location Number of participants % of participants 
Fixed Asset Management  Windhoek 2 20 
Water Supply  Windhoek 4 40 
Water Infrastructure Planning  Windhoek 2 20 
Finance  Windhoek 1 10 
Human Resource Development Windhoek 1 10 
TOTAL: 10 100 
 
The focus group discussions was made up of middle and senior management members 
with administration, technical and financial background related to water supply. Most of 
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the participants hold influential positions and are involved in the decision making of the 
company. Structured questions were used asa guide during the discussions. The 
questionnaire design used is attached in Annexure E. Moreover, open-ended questions 
were also used to allow the participants to share as much information as possible. The 
data and information from the respondent were recorded, which formed part of the 
results presented as tables, graphs, descriptive and narrative texts. 
 
The following key five components related to this research study were deliberated on 
during the focus group discussions, namely: 
 
 The current water demand and supply for the mines; 
 Availability and alternatives water sources; 
 Costs of water supply infrastructure; 
 Institutional and human resources capacity in water supply; and 
 PPP in water supply. 
 
4.6.1 The current water demand and supply for the mines 
The general comments generated by staff members in the group discussions were as 
follows: 
 
Currently, water supply from the two sources namely Omdel and Kuiseb is around  
16.150 Mm3 per annum. NamWater is in negotiation with Areva Resources Namibia to 
acquire water around 5.500 Mm3 per annum from the Areva desalination plant. This 
would increase the water supply in the area to 21.650 Mm3 per annum. At the moment 
the water demand for mines is around 6.030 Mm3 per annum. However, the total water 
demand for mining and non-mining is around 17.006 Mm3 per annum in 2011. Thus, 
total demand would be around 17.856 Mm3 per annum after losses of 5% (0.850 Mm3 
per annum) are added. This will give a surplus of 0.069 Mm3 per annum  
(i.e., 17.925 - 17.856 Mm3 per annum). 
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The focus group was in agreement that PPP approach could be as an alternative 
solution to water supply. They felt that under PPP approach various benefits includes 
innovation, skills transfers, operational and management, financing and better risk 
allocation from the private sectors will be provided. Since Namibia does not have readily 
available expertise required to manage and operate the desalination plant, professional 
experts would be hire to Namibians. Namibians understudies would be assigned to the 
foreign experts to acquire knowledge and skills. 
 
4.6.2 Availability and alternative of water sources  
The focus group discussion revealed that there is not enough water from existing 
groundwater sources to supply the operational needs of the existing mines and the 
proposed new mines. Omdel and Kuiseb aquifers are close to or exceeding their 
sustainable yield. However, NamWater is currently able to supply the existing mines 
with just enough water. In the near future, NamWater will not be able to provide existing 
and planned new mines with water if no other water source alternative is found.  
 
An additional water sourcesin the area to meet the projected future water demand by 
the existing and new mines are required. The development and operation of the 
planned desalination plant by NamWater could function as an alternative solution to the 
water supply problem to the current and future mines in the area. However, the 
desalination plant is extremely costly to build and operate. Technical expertise and 
capability will be required if the development of the planned desalination plant is to be 
realised. 
 
4.6.3 Cost of water supply infrastructure 
The study found that NamWater operates on a full cost recovery model. This model 
implies that all costs of NamWater must be recovered from the customers through a 
tariff. Mining water supply infrastructure is to be customer financed (mines) in full and 
transferred to NamWater for management purposes. Government grants are only 
requested for specific schemes on which there was evidence that NamWater will not be 
able to pay for the costs through a capital charge on the tariff to the benefits customers. 
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The limitation in financing the capital expenditure has resulted in a huge backlog on 
infrastructure replacement / refurbishment. Government has not formally adopted an 
approach as the mechanism to be used to finance NamWater and requests for 
financing, although following logic, in terms of the type of infrastructure, has been more 
on an adhoc basis. 
 
The focus group agreed that the escalation of water cost associated with the planned 
NamWater desalination plant is justifiable. This is due to the benefits that will results 
from it regarding water supply and employment creation. Other available options of 
financing water supply infrastructure development in the country are the involvement of 
private sectors as well as negotiate low interest rates with the financial institutions.  
 
4.6.4 Institutional and human resources capacity in water supply 
From the discussions held with the focus group, it was revealed that project preparation 
and management is not adequate carried out for most projects. Some institutions find it 
very difficult to attract and retain personnel with skills and experiences on water supply. 
This could be attributed to the incentives and motivation offered.  
 
If PPP is successful implemented it would possibly resolve most of the problems 
identified above. As literature indicates e.g., Wibowo and Mohamed (2008), PPP is an 
effective approach to enhance project productivity by bringing in management efficiency 
and creative skills from business practice, and reducing governments‟ involvement by 
using private sectors in the provision of public services. 
 
4.6.5 PPP in water supply 
The interviewees of the focus group discussion agreed that the success or failure of the 
PPP projects including water supply depends on the initial design of the PPP setup 
namely; availability of the policies, legislations and guidance. Some institutions have 
unrealistic expectations and outcomes and lack of clarity about the PPP‟s objectives, 
thinking that it is the solution to all their problems. In most cases, the issue of 
obligations (structure, operational and financial) and risk transfer are not fully addressed 
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and communicated to all parties between parties in the PPP‟s. Much of what 
differentiates the various PPP models is the level and nature of risk shifted to the private 
sector. Public sector in most cases views PPP‟s as financing instruments when in fact 
they represent a very different way of working. This can lead to a poor operational focus 
and service outcomes. 
 
PPP is a good model, but all parties to the contracts need to clearly understand their 
roles and responsibilities as to where they each fit in the deal. PPP projects to succeed 
includes but not limited to technical, financial, operational and legal skills. PPP attain 
high value-for-money, high efficiency and quality of good service delivery, and shared 
solution and better risks allocation to problems. 
 
4.7 Testing of hypotheses 
The research hypotheses are given below as stated earlier in Chapter 1. The research 
was organised around a set of four hypotheses, which were as follows: 
 
 Hypothesis 1: There is limited of water sources. 
 Hypothesis 2: The development of a desalination plant is affected by the budgetary 
constraints. 
 Hypothesis 3: PPP‟s could be a viable mechanism for provision of the suggested 
desalination plant. 
 Hypothesis 4: Lack of skilled personnel in the water supply chain affects the water 
supply to the CCN mines. 
 
To test the above hypotheses, three (3) case studies of operational mines in the central 
coastal Namibia were selected using non-probabilistic technique-judgment sampling. 
The information on the operational mines was obtained from MME and CoM. A total of 
twelve (12) uranium projects / companies were also investigated and analysed based 
on the information obtained from NamWater on water requirements. The hypotheses 
that were formulated were tested empirically. The test of the hypotheses involved 
collection and analysis of data. 
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4.7.1 Hypothesis 1: There is limited of water sources. 
Results in section 4.4.1 indicated that there is no adequate water source to cater for 
mines water demand and supply. The results also confirmed that the escalation of water 
cost associated with the planned NamWater desalination plant is justifiable. 
Furthermore, the majority of the respondents indicated that there is a justification for the 
planned development of desalination plant. Omdel and Kuiseb aquifers are currently the 
main sources of water in the area. Due to the increasing water demand by the existing 
and future mines, the existing sources will not be able to supply the mines. 
 
With regards to additional water capacity for the mines in the CCN respondents were in 
agreement with the statement „The proposed development of a desalination plant is a 
worthy an alternative to the current water source and would contribute towards water 
supply‟. The respondents were of the opinion that to ensure long-term security access 
to bulk water supply and distribution to the mines, the solution is to build a desalination 
plant which will function as an alternative solution to the water supply.  
 
Respondents strongly disagree with the statement that „If the operation of future 
uranium mines does not commence as planned, there will be operational and financial 
risks in running the planned desalination plant‟. This was reflected by a very low MS  
of 1.91. Furthermore, respondents strongly disagree with the statement that „The 
expertise required to manage and operate the desalination plant is readily available 
locally‟. Lack of human resources in water supply chains would have a negative effect 
on the water supply.  
 
Conclusion: The hypothesis is supported. 
 
4.7.2 Hypothesis 2: The development of a desalination plant is affected by the  
 budgetary constraints. 
The majority respondents 88.6% indicated that their institutions have no budget 
allocation towards „new water supply infrastructure development and extension‟. Only 
about 15 or 21.4% of the respondents indicated that their institution allocated budget 
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towards new water supply infrastructure development and extension. Out of 70 
respondents, 30 or 42.6% indicated that they have no provision of water supply budget 
towards „operating and maintaining of the existing water supply infrastructure‟. A total of 
28 out of the 70 respondents indicated that their organisation make a budget towards 
„operating and maintaining of new and existing water supply infrastructure‟. 
 
The questionnaire, focus group discussion and literature pointed out that insufficient 
funds and limited access to capital poses a threat to water supply development. 
Government found it very difficult to fund new water supply infrastructure as well as 
allocate enough budget for the operating and maintaining of the existing water supply 
infrastructure. The inadequacy of external finance especially from the mines to meet 
government half way derails effective water supply. Equally, NamWater does not 
currently meet water demand for the mines in the central coastal Namibia due to 
amongst other access to funds.  
 
Conclusion: The hypothesis is supported. 
 
4.7.3 Hypothesis 3: PPP’s could be a viable mechanism for provision of the 
suggested desalination plant. 
The majority of the respondents were in agreement with the statements under PPP 
model category, mostly above a MS of 3.50, the cutoffs for agreement or disagreement. 
Therefore, the results strongly confirmed that PPP would be a good vehicle for water 
resources development, mitigation financial and managerial limitations. This shows the 
consistent with the literature reviewed. 
 
Focus group discussion noted that PPP is a good model, but all parties to the contracts 
need to clearly understand their roles and responsibilities as to where they each fit in 
the deal. PPP attain high value-for-money, high efficiency and quality of good service 
delivery, and shared solution and better risks allocation to problems, among others. 
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The results for all the fourteen (14) statements included in the category of “PPP 
associated benefits” indicate a relative strength of respondent‟s agreement with all the 
statements with an overall a MS of 3.92. This is also in consistent with literature on PPP 
potential associated benefits and successes. However, the respondents were in 
disagreement with the statement „greater asset utilisation‟ statement which is below 
3.50, the cutoffs of agreement or disagreement. 
 
In the category of “Risk Management”, the respondents were in strongly level of 
agreement with the statements, which areall above a MS of 3.50. This was also 
supported by the literature reviewed in this study on risk management. While in the 
“Project Management” category indicates that the respondents were in agreement with 
all the statements, with an overall a MS of 4.15. All the results indicate that respondents 
were in strongly agreement with the statements, which areall above a MS of 3.50. 
Literature reviewed on project management in this study is in consistent with the results. 
 
With an overall a MS of 2.58 in the category of “Project Model”, indicates that the 
respondents were in disagreement with most of PPP model statements except two 
statements namely; „BOO / BOT / BOOT / DBFO‟ and „lease contract‟. Contractual 
relations between public and private entities mostly trough DBFO type of contracts are 
said to be the reasons of the disagreement. 
 
Conclusion: The hypothesis is supported. 
 
4.7.4 Hypothesis 4: Lack of skilled personnel in the water supply chain 
affects the water supply to the CCN mines. 
The majority of the respondents 87.1% indicated that their organisation have “No” 
additional personnel skills to make PPP a success. Only 12.9% respondents have 
additional personnel skills to make PPP a success in their organisation. An 
overwhelming 92.9 % of the respondents indicated that skill shortage impedethe water 
supply in infrastructure development against 7.1%. 
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Attractive salaries with 92.9% is the best incentives options for retaining personnel 
followed by good governance (84.3%), job satisfaction (74.3%), interest free study loans 
for employees (65.7%), and payment of bonuses (61.4%). Incentives identified by 
respondents that can be used to attract and retain employees were performance 
agreements and a realistic rewards system; and exceptional performance awards 
 
If PPP is successful implemented it would possibly resolve most of the problems 
identified above. As literature indicates e.g., Wibowo and Mohamed (2008), PPP is an 
effective approach to enhance project productivity by bringing in management efficiency 
and creative skills from business practice, and reducing governments‟ involvement by 
using private sectors in the provision of public services. Other incentives (which are not 
part of the above) identified by respondents in the study that can be used to attract and 
retain employees were: performance agreements and a realistic rewards system and 
awards for exceptional performance. 
 
These results were consistent with the literature reviewed which confirmed that the lack 
of technical and managerial skills have a negative effect on the water supply. From the 
discussions held with the focus group, it was revealed it very difficult to attract and 
retain personnel with skills and experiences on water supply. This could be attributed to 
the incentives offered.  
 
Conclusion: The hypothesis is supported. 
 
4.8 Conclusive remarks 
This chapter has present, interpret and then analysethe findings for the study on water 
demand and supply in the central coastal Namibia mines. It also presents the PPP 
results analysed with regards to implementation of PPP in water supply. Water 
demands are driven by the existing mines and planned mines in the area. The demand 
for water is exceeding the supply and there is a need to develop new water sources in 
the area. The study confirmed that there is a need to increase water output to meet 
current and future requirements to the mines. Desalination plant has been identified by 
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various studies in the past and confirmed by this study as the only feasible option 
source of supplying the mines with water. 
 
Currently, NamWater supply all the operational mines with water except Trekkopje 
Mine. Areva Trekkopje Mine operates its own desalination plant, and does not require 
water from NamWater. However, NamWater is expected to supply water to the future 
uranium mines in the area. The main existing water sources in the area are Omdel and 
Kuiseb aquifers, with a combined capacity of around 16 Mm3 per annum in 2011. Due to 
the high demands and over abstraction, these sources will not be able to supply future 
mines with water. 
 
PPP has been investigated and found to be an alternative solution to water supply. It 
has associated benefits which include providing effective and efficiency service delivery, 
finance, better risks allocation and transfer, managerial and operational skills. PPP‟s 
have been increasing used for delivery of public policies and services, developed first in 
the developed countries and now spreading in developing countries. Though, PPP 
concept is relatively new in Namibia, it can explored in details for implementation to 
deliver public service, e.g., the desalination facility. 
 
The next chapter presents summary, conclusions and recommendations for the study. 
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CHAPTER 5: 
SUMMARY, CONCLUSIONS AND RECOMMENDATIONS 
 
5.1  Introduction 
In this chapter, the research key findings and results are summarised and interpreted 
with reference to the problems and research objectives identified in  
Chapter 1. Conclusions reached are presented and lastly, were appropriate, 
recommendations for further research studies, practice or implementation as well as 
contribution to the body of knowledge is provided. Thereafter, the references are 
presented followed by appendices. 
 
5.2  Research overview 
The study is concerned with the investigation and analysis of the water demand and 
supply; as well as the investigation of the applicability of the PPP approach in water 
supply to the CCN minesby exploring its benefits, successes, risks, challenges and 
suitable model for PPP in water supply. 
 
The water demand in the CCN has been increasing. This demand originates mainly 
from the existing uranium mines and exploration companies along the central coastal 
area. For an arid country such as Namibia, water is very critical to the country‟s 
development. Therefore, large volumes of water would be required in the medium and 
long-term in order to meet the existing and prospective mines growing water demand. 
 
The CCN is currently supplied with water from underground water sources, namely; the 
Omdel and Kuiseb aquifers. The demand for water is exceeding the supply and there is 
a need to develop new water sources in the area. There is a need to increase water 
output to meet current and future requirements to these mines. A study that was 
conducted by the DWA (1996) and NamWater (2003) looked at alternative sources of 
supplying the central coastal area with water. Both studies identified the development of 
a desalination plant as a feasible option to supply water. 
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Water remains one of the major challenges for any mine (CoM, 2010). Due to the 
urgency of the matter; the Namibian government has established the Namibia 
Desalination Task Force (NDTF) with the mandate to secure funding for a desalination 
plant. NamWater and six uranium mining and/or exploration companies, namely:  Rio 
Tinto Rössing Uranium, Langer Heinrich Uranium, Bannerman Resources Namibia, 
Swakop Uranium, Valencia Uranium Namibia and Reptile Uranium Namibia entered into 
a cooperation agreement that will enable them to work together in finding a solution for 
the financing, designing, procurement, engineering, commissioning, operation and 
maintenance of a coastal desalination plant (NamWater, 2010). 
 
Multi-case studies were conducted on the existing mines in the area followed by the 
questionnaire and interviews with NamWater, government, operational mines and 
selected consultants. To ensure that the study results were clear, explanations were 
used and technical jargons avoided. The research results are relevant to public and 
private sectors and will contribute to the body of knowledge with respect to water 
demand and supply and the applicability of PPP in water supply. 
 
5.3  Research problems 
In summary, the main problem identified in this research can be stated as follows: 
 
 Currently, NamWater alone does not meet the current and future water demand for 
the mines in the CCN. Therefore, there is a need to increase water output to meet 
current and supply requirements to the mines in the CCN. 
 
The following sub-problems were identified: 
 
 Sub-problem 1: There is limited availability of water supply. 
 Sub-problem 2: There is limited access to finance for water supply infrastructure. 
 Sub-problem 3: NamWater cannot afford to develop, maintain and operate 
desalination plant because it is costly. 
 Sub-problem 4: There is a lack of human resource in the existing water supply chain. 
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Four hypotheses were populated to address the above research sub-problems. These 
are listed in Chapter 1 re-stated here as follows: 
 
1. Hypothesis 1: There is limited of water sources. 
2. Hypothesis 2: The development of a desalination plant is affected by the budgetary 
constraints. 
3. Hypothesis 3: PPP‟s could be a viable mechanism for provision of the suggested 
desalination plant. 
4. Hypothesis 4: Lack of skilled personnel in the water supply chain affects the water 
supply to the CCN mines. 
 
5.4  Purpose of the study 
The purpose of the study is to gain a better understanding of how the PPP approach 
can be effectively implemented as a possible solution to water supply infrastructure 
service delivery to ensure long-term water security to the mines in the study area.  
 
5.5 Objective of the study 
The primary objective of this study is to investigate and analyse water demand and 
supply as well as the applicability of PPP as a solution to water supply by exploring its 
potentials, benefits, successes, risks, challenges and a suitable model for PPP with 
reference to the central coastal Namibian existing and planned mines. This main 
objective is complimented by the following secondary objectives: 
 
(i) Objective 1: To identify different water sources in the study area. 
(ii) Objective 2: To analyse the budgetary allocation towards water supply. 
(iii) Objective 3: To determine the applicability of PPP and the best model for water 
supply. 
(iv) Objective 4: To ascertain human resources in the water supply chains. 
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5.6 Fulfillment of the research aim and objectives 
In pursuing the study aim, the achievement of each formulated objective discussed in 
Section 5.5 is presented in the following sub-sections.  
 
5.6.1  Objective 1: To identify different water sources in the study area 
To fulfill this objective, detailed analysis and investigation of different water sources, 
water availability, water demand and supply to the mines in the CCN were conducted. 
To achieve this, extensive literature review on water sources, availability, demand and 
supply was conducted.  
 
Results from the documentary evidence provided by respondents and focus group 
discussions indicated that there is no adequate water source to cater for current and 
future mines water demand and supply. The respondents were of the opinion that to 
ensure long-term security access to bulk water supply and distribution to the mines, the 
solution is to build a desalination plant which will function as an alternative solution to 
the water supply. 
 
This is consistent with the literature that the water demand in the CCN is expected to 
grow considerably over the next years. Driven by the high water demand of the existing 
mines as well as new mines that are likely to be established, more water will be 
required. The existing water aquifers are said to be over-abstracted. Desalination plant 
has been identified as an alternative solution to cater for all the existing and planned 
mines by 2014 (DWA, 1996; NamWater, 2003). 
 
5.6.2 Objective 2: To analyse the budgetary allocation towards water supply 
The majority of respondents indicated that their institutions have no budget allocation 
towards new water supply infrastructure development and extension and/or operating 
and maintaining of new and existing water supply infrastructure with respect to water 
supply to the mines. Furthermore, respondents pointed out that insufficient funds and 
limited access to capital poses a threat to water supply development. The inadequacy of 
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external finance especially from the mines to meet government half way derails effective 
water supply.  
 
Empirical evidence from the study indicated that the cost of water supply infrastructure 
is due to governmental budgetary constraints. Furthermore, the other contributing factor 
to the budgetary allocation is the poor contribution by the private sectors towards water 
supply infrastructure development budget. NamWater alone cannot afford to finance 
and maintain new water supply infrastructure projects to the central coastal Namibia 
mines. 
 
5.6.3 Objective 3: To determine the applicability of PPP and the best model 
for water supply 
The findings from the respondents and case studies strongly agree that PPP would be a 
good vehicle for water resources development, mitigation financial and managerial 
limitations. The respondents indicated a relative strength of agreement with PPP 
statements of namely; budget, associated benefits, risk management and project 
management and PPP model. This is also in consistent with literature on PPP‟s 
potential associated benefits and successes. However, respondents were in 
disagreement with most of PPP model statement indicated except for the two 
statements namely; BOO / BOT / BOOT / DBFO and lease contract.  
 
Literatures reviewed have shown that PPP has over the years proven to be a good 
procurement method for infrastructure projects. The partnership combines the 
efficiency, expertise and innovation, of the private sector as well as appropriate risks 
allocation between both public and private sectors (Agyemang, 2011). A total of 20 
water PPP projects by the end of 2007 were undertaken by service and management 
contract and leases (Aaron and Bolmin, 2009). The PPP method is employed in both 
developed and developing countries. 
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5.6.4 Objective 4: To ascertain human resources in the water supply chains 
This objective indicates a concern regarding the availability of water management 
expertise particularly in the public sectors. Analysis of data showed that personnel are 
inadequately qualified to deal with the water supply as well as the PPP projects, which 
has been an indication as an alternative to ensure long-term sustainability of water 
supply to the mines. However, the findings indicated that if PPP approach is to be 
adopted, it would solve this problem.  
 
The partnership provides competitive and transparent mechanisms to pursue 
opportunities that bring together the ideas, experiences and skills of both sectors, to 
develop innovative solutions to meet the community‟s needs, expectations and 
aspirations (Nyagwachi, 2008).  
 
5.7 General conclusion 
Major findings of the study revealed that water demand to the existing and future is 
increasing and exceeding the current available supply. Water demand is expected to 
grow considerably over the next years as a result of demand for uranium. Currently, 
NamWater, the national bulk water supplier cannot meet the meet the current and future 
demand to the operational and planned mines in the CCN. Therefore a sea water 
desalination plant should be developed to allow and increase water capacity supply to 
the mines.  
 
Water supply infrastructure development and maintenance requires a huge amount of 
capital investment. Funding, institutional capacity, personnel skills and enabling legal 
framework have been identified as hindering the water supply infrastructure 
development. 
 
To resolve the problem identified above, PPP approach in water supply should adopted 
and implemented. PPP‟s arrangements are particularly useful for implementing large-
scale projects. Literature pointed out that PPP‟s arrangements have been driven by 
limitations in public funds needed to fund desired investments and the need to leverage 
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expertise, technologies and managerial skills from the private sector which may not 
available in public sector. However, disagreement could be experienced due to the 
contractual relations between public and private entities which include the degree of 
risk, duration and complexity of the project. 
 
Desalination is currently being used in all Arab countries (Gulf States) (Tsiourtis, 2008) 
and is a source of freshwater to an estimated 75 million people across the world 
(Khawaji, Kutubkhanah, and Wie, 2008). Desalination is seen as a good solution to 
freshwater supply especially in arid countries (Busch and Mickols, 2004) such as 
Namibia. 
 
5.8 Contribution to body of knowledge 
The key contributions to the body of knowledge in this research include that: 
 
 It has generated a quantitative and qualitative assessment of water demand and 
supply in the central coastal Namibian mines. 
 It has established a comprehensive investigation of different water sources situation 
and water supply availability to the mines in the central coastal Namibia. 
 It has investigated and explored the effectiveness of implementing PPP in water 
supply infrastructure projects by looking at benefits, success and challenges. 
 It has identified and provided situation analysis of the potential and challenges of 
human resources requirement in the water supply chain. 
 
5.9 Recommendations 
Based on the results of this study, the following recommendations with regards to water 
demand in the central coastal Namibia mines are made and presented in Table 5.1 
 
128 
 
Table 5.1: Recommendations for NamWater, mines and policy makers / government 
Recommendations for NamWater Recommendations for Mines Recommendations for Policy / Government 
 Develop and implement a regulatory framework 
for PPP  
 Training and capacity development on PPP‟s. 
 Find alternative service delivery models in the 
water sector. 
 Constantly monitor water demand and supply 
trends in the water supply industry. 
 Retention of critical skills across all institutions 
responsible for water services. 
 Research and adopt the best practices standards 
for desalination development, operational and 
maintenance. 
 Diversify water supply resources available to the 
mines to include desalinated water.  
 Improve the water pipeline capacity and reliability 
of supply from the sources available to the mines 
in conjunction with mining sector. 
 Put in place appropriate instruments to enable 
the private sectors to mobilize resources for the 
development of PPP‟s. 
 
 If the desalination plant is to be 
developed, all mines should use 
desalinated water for their mining 
operations. 
 Provide technical advice for the 
development of partnership projects. 
 Consult with NamWater and Government 
to initiate and implement PPP‟s approach 
on water supply. 
 
 Formulate a national PPP for Namibia, and help develop 
an institutional framework for managing the risks from 
PPP‟s. 
 Review of all existing policies and legislations related to 
PPP to determine the status quo for PPP development. 
 Analyse potential barriers and disincentives for PPP that 
should be addressed. 
 Develop policy guidelines and guiding principles for 
PPP‟s service delivery projects. 
 Redefine the traditional PPP procurement processes and 
contracting arrangements to local conditions that allows 
for participation of other actors. 
 Form a smart partnership with uranium industry to 
ensure long-term security of water to the existing and 
planned mines. 
 Ensure PPP‟s are transparently and competitively 
procured. 
 Put in place operational guidelines and procedures to 
ensure that PPP‟s are technically, financially, 
economically and socially viable. In addition, all parties 
will ensure that PPP‟s are bankable and provide value 
for money. 
 Put in place an enabling environment to attract PPP‟s 
especially for water supply. 
 Adopt and implement PPP‟s pricing policy that provides 
suitable and sustainable pricing instruments.  
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5.10 Areas for further research 
The following recommendations for further research are based upon the findings and 
conclusions of this study: 
 
 A comparative study on transaction costs of PPP‟s in water supply between Namibia 
and other selected countries in Africa where PPP has been successful implemented. 
 The risk transfers and procurement processes in the PPP service delivery with 
reference to water supply need to be examined. 
 The relationship between various water supply chain management, namely: water 
sources, demand vs. supply, water supply cost implications, human resources 
requirement and institutional processes be studied. 
 A further research on the PPP service delivery contribution, cost-benefit analysis, 
benefit and value-added to water supply infrastructure development is 
recommended. 
 Human resources requirements in PPP water supply service delivery be 
investigated. 
 
5.11 Closing remark 
This chapter has provided the summary and recommendations for this research. The 
next section looks at the references used in the research as well as appendices of 
documentation used in the conduct of the research. 
 
5.12 Caution 
The recommendations in this study should be adopted with caution as the findings at 
this stage are only hypothetically based on the central coastal Namibian mines. This is 
further explained by the methodology and exploratory nature of the research. 
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Annexure A:  The location of the study Area (Central Coastal Namibia) in  
   relation to Namibia 
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Annexure B: Cover Letter 
 
 
 
 
 
 
 
SUMMERSTRAND NORTH 
DEPARTMENT OF CONSTRUCTION MANAGEMENT 
Tel. +27 (0)41 504 2394   Fax. +27 (0)41 504 2345 
 
Ref. No.:           
 
APPLICABILITY OF PUBLIC-PRIVATE PARTNERSHIP IN PROVISION OF WATER 
INFRASTRUCTURE TO CENTRAL COASTAL NAMIBIAN MINES 
 
Dear ………………………. 
 
SUBJECT: INTRODUCTION AND REQUEST TO COMPLETE QUESTIONNAIRE  
 
I am an MSc Built Environment: Project Management candidate at the Department of Construction 
Management, Faculty of Engineering, the Built Environment and Information Technology, Nelson Mandela 
Metropolitan University, conducting research relating to the implementation of Public-Private Partnerships 
(PPP‟s) in water demand and supply in Central Coastal Namibian mines.  
 
The objective of the study is to investigate and analyse the water demand and supply as well as the 
applicability of PPP‟s in water supply infrastructure projects by exploring its benefits, success, risks, challenges 
and most suitable model with reference to the central coastal Namibian existing operational and planned 
mines. The outcome of the study will be used to recommend the most cost effective long term option for water 
supply to the mines in the study area.  
 
You are invited to participate in this study by completing the attached questionnaire. The questionnaire will also 
be given to approximately 30 key stakeholders from public and private sector.  
 
Your participation in this study is voluntary. It should take approximately 25 minutes to complete the 
questionnaire. Your responses to the survey will remain confidential and will only be used for academic 
purposes. Data from this research will be reported in an aggregate format. You will be notified of the findings of 
the survey through email.  
 
Please return a completed (hard copy or electronic) questionnaire to Lukas Kavela on or before  
20
th
September 2011 by postal, fax or email at the following addresses:  
 
Mr. Lukas Kavela  
PO Box 5867  
Ausspannplatz, Windhoek  
Namibia  
Fax +264 61 71 3801 (w)  
Email: KavelaL@namwater.com.na or pkavela@yahoo.com or s20143431@live.nmmu.ac.za. 
 
 
If you have questions at any time about the survey or procedures, please contact me at: +264 61 71 2020 (w) 
or +264 81 128 9178 (mobile), or my email: KavelaL@namwater.com.na or s20143431@live.nmmu.ac.za.  
 
Thank you very much for your support! 
   
• PO Box 77000 • Nelson Mandela Metropolitan University 
• Port Elizabeth • 6031 • South Africa •  www.nmmu.ac.za 
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Annexure C: Research Questionnaire  
 
 
 
 
SUMMERSTRAND NORTH 
DEPARTMENT OF CONSTRUCTION MANAGEMENT 
Tel. +27 (0)41 504 2394   Fax. +27 (0)41 504 2345 
 
Ref./No.: 
 
APPLICABILITY OF PUBLIC-PRIVATE PARTNERSHIP IN PROVISION OF WATER 
INFRASTRUCTURE TO CENTRAL COASTAL NAMIBIAN MINES 
 
 
 
SECTION I: PERSONAL AND ORGANISATION INFORMATION 
 
 
Please make a cross (X) in the applicable numbered block in each question below, or fill in information in the open 
blocks as required. 
 
1.1 Please indicate your age group 
 
1.1.1 Under 25 1 
1.1.2 25 – 34 2 
1.1.3 35 – 44 3 
1.1.4 45 – 54 4 
1.1.5 55 – 64 5 
1.1.6 Over 65 6 
 
 
1.2 Please indicate your gender 
1.2.1 Male 1 
1.2.2 Female 2 
 
 
1.3 What is your highest qualification? 
1.3.1 Grade 12 1 
1.3.2 Diploma 2 
1.3.3 Bachelor‟s Degree 3 
1.3.4 Honours Degree 4 
1.3.5 Master‟s Degree 5 
1.3.6 Doctorate Degree 6 
1.3.7 Others (specify) 7 
 
1.4 Please indicate in what sector do your work 
1.4.1 Public  1 
1.4.2 Private 2 
1.4.3 Other (specify) 3 
 
 
   
• PO Box 77000 • Nelson Mandela Metropolitan University 
• Port Elizabeth • 6031 • South Africa •  www.nmmu.ac.za 
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1.5 What is your position in the organisation? 
 
1.5.1 Managing Director / Executive Director / Managing Partner 1 
1.5.2 Director / Senior Executive 2 
1.5.3 Senior Manager (Business Unit / Functional Manager) 3 
1.5.4 First Level Manager (Supervisor / Foreman) 4 
1.5.5 Water and/or Mining Expert / Specialist / Consultant 6 
1.5.6 Other (specify) 7 
 
 
SECTION II: WATER SUPPLY 
 
Please indicate with a cross (X) in the applicable numbered block in each question below. 
 
2.1 Namibia has adequate water sources to cater for growing water demand for the mines? 
 
2.1.1 Yes 1 
2.1.2 No 2 
 
2.2 Is the escalation of water cost associated with planned desalination facility justifiable? 
 
2.2.1 Yes 1 
2.2.2 No 2 
 
2.3 Is the planned development of desalination facility in the central coastal Namibia justifiable? 
 
2.3.1 Yes 1 
2.3.2 No 2 
 
2.4 Additional water supply capacity for the mines in the central coastal Namibia. 
 
Use the scale 1 (strongly disagree) to 5 (strongly agree), and put a cross (X) on the applicable numbered block to 
indicate the extent to which you agree or disagree about each of the following statements regarding additional water 
capacity in the central coastal Namibia. 
 
 
 
 
 
 
Use the scale 1 (strongly disagree) to 5 (strongly agree) and put a cross (X) on the applicable numbered block to 
indicate the extent to which you agree or disagree about each of the following statements regarding PPP projects in 
the built environment. 
 
 
SCALE: 
1 = Strongly Disagree;      2 = Disagree;      3 = Neutral;    4 = Agree;    5 = Strongly Agree 
 
Additional water supply capacity 1 2 3 4 5 
2.4.1 
The proposed development of a desalination plant is worthy alternative to 
the current water source and contributes towards water supply in the area 
as well as drive the regional and national economic development. 
1 2 3 4 5 
2.4.2 
If the operation of future uranium mines does not commence as planned, 
there will be operational and financial risks in running the planned 
desalination plant. 
1 2 3 4 5 
2.4.3 
The expertise required to manage and operate the desalination plant is 
readily available locally. 
1 2 3 4 5 
 
SECTION III: PUBLIC PRIVATE PARTNERSHIP (PPP) 
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SCALE: 
1 = Strongly Disagree;    2 = Disagree;      3 = Neutral;      4 = Agree;    5 = Strongly Agree 
 
 
 
 
 
 
 
 
3.1 PPP Budget 1 2 3 4 5 
3.1.1 
The use of PPP‟s would mitigate effects of budget restrictions in the public 
sector capital budgets. 
1 2 3 4 5 
3.1.2 
PPP brings forward investment and/or ensures that optimal maintenance 
strategies are followed. 
1 2 3 4 5 
3.1.3 
Full cost recovery is expected on Operation and Maintenance (O & M) and 
replacement. 
1 2 3 4 5 
3.1.4 
A partnership between NamWater and private sector is important to bring 
efficiency in water service delivery. 
1 2 3 4 5 
3.1.5 
Considering the financial constraints and managerial limitations of 
governments, part of the water resources development and management 
activities may be shared under PPP model. 
1 2 3 4 5 
3.2 PPP associated benefits 1 2 3 4 5 
3.2.1 Value-for money 1 2 3 4 5 
3.2.2 Potential for delivery, particularly suitable for large scale projects 1 2 3 4 5 
3.2.3 Gains from innovation, due to the creativity of the private sector 1 2 3 4 5 
3.2.4 PPP‟s provide a platform for sector-wide cooperation 1 2 3 4 5 
3.2.5 Financing from the private sector 1 2 3 4 5 
3.2.6 PPP‟s do not affect government responsibility 1 2 3 4 5 
3.2.7 Capacity building and creation of synergy 1 2 3 4 5 
3.2.8 PPP‟s can increase the volume of business 1 2 3 4 5 
3.2.9 PPP‟s attain high efficiency and quality 1 2 3 4 5 
3.2.10 PPP‟s promote „competitiveness and fair competition 1 2 3 4 5 
3.2.11 Better risk allocation 1 2 3 4 5 
3.2.12 Whole life costing 1 2 3 4 5 
3.2.13 Innovation  1 2 3 4 5 
3.2.14 Greater asset utilization 1 2 3 4 5 
3.3 Risk transfer 1 2 3 4 5 
3.3.1 
Successful PPP‟s require existence of an adequate risk management system 
for appropriate transfer of risks to the party best suited to manage it at least 
cost. 
1 2 3 4 5 
3.3.2 
PPP procurement brings forward investment and/or ensures that optimal 
maintenance strategies are followed. 
1 2 3 4 5 
3.3.3 PPP model must show the type of risks involved in PPP‟s transactions. 1 2 3 4 5 
3.3.4 
It is important that risks be transferred to a party or partner that could best 
bear it without jeopardizing economic growth opportunities. 
1 2 3 4 5 
3.3.5 
There is evidence of contractors or customers seeking to shift risk onto the 
other party after signing the contract. 
1 2 3 4 5 
3.4 Project management 1 2 3 4 5 
3.4.1 
Increased PPP tenders leads to increased demand for project management 
services. 
1 2 3 4 5 
3.4.2 
Increased use of a project management approach facilitates PPP deal flow or 
throughput. 
1 2 3 4 5 
3.4.3 
Project management can provide an incentive for focusing on measurable, 
tangible benefits ahead of long-term strategic needs. 
1 2 3 4 5 
3.4.4 
Project management, poorly applied, can create new management processes 
that do not add enough value to offset their cost. 
1 2 3 4 5 
3.4.5 
Project management can require new skills that may be difficult for some 
managers to adopt. 
1 2 3 4 5 
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3.5  What do you think is the most preferred PPP model in water supply infrastructure development? 
 
Use the scale 1 (strongly disagree) to 5 (strongly agree) and put a cross (X) on the applicable numbered block to 
indicate the extent to which you agree or disagree about each of the following statements regarding the most 
preferred PPP model in the water supply infrastructure development. 
 
SCALE: 
1 = Strongly Disagree;    2 = Disagree;      3 = Neutral;      4 = Agree;    5 = Strongly Agree 
 
 
 
PPP model 1 2 3 4 5 
3.5.1 Consultancy Arrangement 1 2 3 4 5 
3.5.2 Operations or Management Contract 1 2 3 4 5 
3.5.3 Lease Contract 1 2 3 4 5 
3.5.4 Concessions 1 2 3 4 5 
3.5.5 
Built Own Operate (BOO) / Built Operate Transfer (BOT) / Built Operate Own 
Transfer (BOOT)/ Design Built Finance Operate (DBFO)  
1 2 3 4 5 
3.5.6 Privatisation 1 2 3 4 5 
3.5.7 Joint Venture (JV) 1 2 3 4 5 
3.5.8 Cooperative Agreements 1 2 3 4 5 
3.5.9 Divestiture 1 2 3 4 5 
3.5.10 Other (specify) 1 2 3 4 5 
3.5.11 I do not know 1 2 3 4 5 
 
 
5.1 What is your organisation annual budgetary allocation with regards to water supply infrastructure development 
and management to the mines? 
 
Use the scale 1 to 5, and put a cross (X) on the applicable numbered block to indicate the extent to which your 
institution budget allocation requirement per listed item. 
 
 
 
 
 
 
 
 
 
 
Please indicate with a cross (X) in all applicable numbered blocks in each question below. 
 
6.1 Do you think your company should participate in PPP‟s projects for water supply? 
 
6.1.1 Yes 1 
6.1.2 No 2 
 
 
 
SECTION IV: COST IMPLICATIONS  
 
Budget allocation 1 2 3 4 5 
5.1.1 New water supply infrastructure development and extension 1 2 3 4 5 
5.1.2 Operating and maintaining of the existing water supply infrastructure 1 2 3 4 5 
5.1.3 Other (specify) 1 2 3 4 5 
SCALE 
1 = Under N$ 500,000 
2 = N$ 500,000 to 1,000,000 
3 = N$ 1,000,000 to 10,000,000 
4 = Over N$ 10,000,000,000 
5 = No budget 
 
SECTION V: HUMAN AND INSTITUTIONAL CAPACITY DEVELOPMENT 
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6.2 Are there any additional personnel skills in your organisation to make PPP a success? 
 
6.2.1 Yes 1 
6.2.2 No 2 
 
6.3 Does skill shortage can hinder the development of water supply infrastructure to the mines? 
 
6.3.1 Yes 1 
6.3.2 No 2 
 
6.4 What are the incentives required (1 being strongly not preferred or 5 being strongly preferred) to retain personnel 
to contribute to the water supply infrastructure planning and development to the mines in the central coastal 
Namibia? 
 
Incentives to retain personnel 1 2 3 4 5 
6.4.1 Attractive salaries 1 2 3 4 5 
6.4.2 Payment of bonuses 1 2 3 4 5 
6.4.3 Payment scarcity allowance of key skills / expertise 1 2 3 4 5 
6.4.4 Introduce interest free study loan 1 2 3 4 5 
6.4.5 Create an opportunities for promotion 1 2 3 4 5 
6.4.6 Good governance 1 2 3 4 5 
6.4.7 Job satisfaction 1 2 3 4 5 
6.4.8 Improved conditions of employment service 1 2 3 4 5 
6.4.9 None 1 2 3 4 5 
6.4.10 Other (specify) 1 2 3 4 5 
 
Although the data you have provided in this questionnaire will be treated in the strictest confidence, it  
would be appreciated if you would record your details below to facilitate contacting you, in the event a   
query should arrive. 
 
ORGANISATION   : __________________________                
ADDRESS   : __________________________                                
CONTACT PERSON  : __________________________ 
__________________________ 
__________________________ 
__________________________ 
TEL    :  __________________________ 
MOBILE    :  __________________________ 
EMAIL    :  __________________________ 
DATE    :  __________________________ 
 
 
 
THANK YOU FOR YOUR CONTRIBUTION TO THIS RESEARCH STUDY ON THE APPLICABILITY OF 
PUBLIC-PRIVATE PARTNERSHIP IN PROVISION OF WATER INFRASTRUCTURE TO CENTRAL 
COASTAL NAMIBIAN MINES 
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Annexure D: Remainder Cover Letter 
 
 
 
 
 
 
SUMMERSTRAND NORTH 
DEPARTMENT OF CONSTRUCTION MANAGEMENT 
Tel. +27 (0)41 504 2394   Fax. +27 (0)41 504 2345 
17 October 2011 
 
Dear ………………………….. 
 
REMINDER:  APPLICABILITY OF PUBLIC-PRIVATE PARTNERSHIP IN PROVISION OF  
WATER INFRASTRUCTURE TO CENTRAL COASTAL NAMIBIAN MINES 
 
A questionnaire herewith attached was sent to you by email a few weeks ago. Up to date I have not 
received your completed questionnaire. 
 
If the questionnaire has been completed and returned before the receipt of this friendly reminder, accept 
my appreciation and please ignore the rest of the letter. I acknowledge the fact that your time is very 
limited, but would appreciate if you could complete the questionnaire and return it at your earliest 
convenience. 
 
In the case of non-receipt or misplacement of the questionnaire pertaining to the research above, please 
contact me for the necessary arrangements – without your input, this research study will not be 
successful. 
 
Please return completed (hard copy or electronic) questionnaire to Mr Lukas Kavela on or before the  
30
th
 October 2011 by postal, fax or email at the following addresses:  
 
Mr Lukas Kavela  
PO Box 5867  
Ausspannplatz, Windhoek  
Namibia  
Fax +264 61 71 3801 (w)  
Email: KavelaL@namwater.com.naor pkavela@yahoo.com or s20143431@live.nmmu.ac.za. 
 
 
 If you have questions at any time about the survey or procedures, please contact me at:  
+264 61 71 2020 (w) or +264 81 128 9178 (mobile), or my email: KavelaL@namwater.com.na or 
s20143431@live.nmmu.ac.za. 
 
Your anticipated support is much appreciated. 
 
Kind Regards 
 
L Kavela (Mr) 
Candidate - MSc (Built Environment): Project Management 
• PO Box 77000 • Nelson Mandela Metropolitan University 
• Port Elizabeth • 6031 • South Africa • www.nmmu.ac.za 
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Annexure E: Focus Group Discussion Questionnaire 
 
 
 
 
 
 
SUMMERSTRAND NORTH 
DEPARTMENT OF CONSTRUCTION MANAGEMENT 
Tel. +27 (0)41 504 2394   Fax. +27 (0)41 504 2345 
 
APPLICABILITY OF PUBLIC-PRIVATE PARTNERSHIP IN PROVISION OF WATER 
INFRASTRUCTURE TO CENTRAL COASTAL NAMIBIAN MINES 
 
 
SECTION I: THE CURRENT WATER DEMAND & SUPPLY TO THE MINES 
 
1.1 Does central coastal Namibia have adequate water sources to cater for the growing demand for mines? 
1.2 What do think are the benefits associated with the planned NamWater desalination plant? 
1.3 What are advantages and disadvantages in the implementation of PPP in water supply? 
1.4 What should be the collaboration between different projects in this PPP approach? 
1.5 Does Namibia have local expertise required to manage and operate the desalination plant? 
1.6 What are the challenges facing NamWater in supply water to the mines? 
1.7 What is the cost associated with water supply to the mines? 
1.8 Who should be responsible for the cost implications associated with water supply infrastructure to mines? 
 
 
SECTION II: THE AVAILABILITY AND ALTERNATIVES OF WATER SOURCES 
 
2.1 What alternatives water sources are available with regards to water supply to the mines? 
2.2 Will the proposed development of desalination facility solve the water problems? 
2.3 Who should be part of the development of desalination facility? 
2.4 Who in Namibia should be part of the development of desalination facility? 
2.5 Do the present NamWater roadmap with regards to find alternative water sources achievable? 
 
 
SECTION III: COST OF WATER SUPPLY INFRASTRUCTURE  
 
3.1 Who should be responsible for the cost implications associated with water supply infrastructure to mines? 
3.2 Is the escalation of water cost associated with planned desalination facility justifiable? 
• PO Box 77000 • Nelson Mandela Metropolitan University 
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3.3 What are the effective ways to the cost of water supply infrastructure? 
3.4 What are the other available options for financing water supply infrastructure development? 
3.5 Do you consider that the PPP approach contributes to higher leveraging of private funds? 
3.6 Would you justify a continuation of the PPP‟s in water supply beyond 2011? 
 
 
SECTION IV: INSTITUTIONAL AND HUMAN RESOURCES CAPACITY N WATER SUPPLY 
 
4.1 Does Namibia have the required capacity to operate and manage the desalination facility? 
4.2 What are the incentives in place for retaining and recruiting critical skills in the company? 
4.3 Does NamWater have adequate institutional capacity to deal with PPP projects? 
4.4 How could the PPP contribute to possible skills shortages in water supply? 
4.5 Is there a need for skills development and management training in water supply? 
4.6 Is there sufficient on-job training by the senior management to equip junior manager? 
4.7 How can NamWater achieve broader dissemination and stakeholder participation in the PPP for water supply? 
 
 
SECTION V: PUBLIC-PRIVATE PARTNERSHIPS (PPP) 
 
5.1 What can be done to improve water supply to the mines in the central coastal Namibia? 
5.2 What aspects are crucial to make a PPP model successful? 
5.3 What are the major barriers to effective PPP‟s in Namibia? 
5.4 What is the relevant preferred PPP models for water supply infrastructure development and why? 
5.5 What would attract an institution to become involved in a PPP? 
5.6 What are the legal, policy and institutional framework for PPP‟s water supply in Namibia? 
